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Superfiind Division - Enforcement & Compliance Assurance Bianch 
Eirforcement Services Section 1, SE-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Re: Response of Halliburton Energy Services, Inc. to EPA Liformation Request Under 
Section 104^1 of CERCLA and Sections 308 AND 311 of the CWA 

Dear Ms. Lilly: 

Enclosed please find the response of Halliburton Energy Services, Lie. ("HESI") to a 
request for information (the "Information Request") received from the United States 
Environmental Protection Agency ("EPA") under a cover letter dated August 25,2014, pursuant 
to Section 104(e) of the Comprehensive Environmental Response, Compensation and Liability 
Act of 1980, as amended ("CERCLA"), 42 U.S.C. § 9604(e), and Sections 308 and 311 of the 
Clean Water Act ("CWA"), 33 U.S.C. §§1318 and 1321, related to the Statoil Eisenbarth Well 
Response Site located at 42240 Long Ridge Road, Clarington, Ohio (the "Site"). While the 
Information Request required a response witliin fourteen calendar days of HESI's receipt of the 
Information Request, EPA subsequently extended the deadline for response to October 13,2014, 
as confirmed in an e-mail Irom counsel for EPA to counsel for HESI dated September 4,2014. 

Please note that HESI considers some of the materials being provided in response to 
this request to constitute confidential business information or trade secrets. In accordance 
with Enclosure A of the Information Request, these materials are identified with a "CBI" prefix 
and are being provided in a separate binder. 
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Aliene Lilly, Enforcement Specialist 
October 13,2014 
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If you have any questions about the enclosed response or dociunents, please do not 
hesitate to contact me. 

TDK/demyi067i/0044 
Enclosures 

Very truly yours, 

Todd D. Kantorczyk 
For MANKO, GOLD, KATCHER & FOX, LLP 
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RESPONSE OF HALLIBURTON ENERGY SERVICES, INC. TO 
EPA INFORMATION REOUEST UNDER SECTION 104fEI OF CERCLA AND 

SECTIONS 308 AND 311 OF THE CWA 

Halliburton Energy Services, Inc. ("HESI") hereby responds to a request for information 
(the "Information Request") received from the United States Environmental Protection Agency 
("EPA") under a cover letter dated August 25,2014, pursuant to Section 104(e) of the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980, as amended 
("CERCLA"), 42 U.S.C. § 9604(e), and Sections 308 and 311 of the Clean Water Act ("CWA"), 
33 U.S.C. §§ 1318 and 1321, related to the Statoil Eisenbailli Well Response Site located at 
42240 Long Ridge Road, Clarington, Ohio (the "Site"). Wliile the Information Request required 
a response within fourteen calendar days of HESI's receipt of the Information Request, EPA ' 
subsequently extended the deadline for response to October 13,2014, as confirmed in an e-mail 
from counsel for EPA to counsel for HESI dated September 4,2014. 

The Information Request contains a series of 63 questions (many with subparts) relating 
to the release or threat of release of hazardous substances, pollutants or contaminants at the Site 
and the discharge of oil and/or potentially hazardous substances Irom the Site .as a result of a fire 
incident that occurred at the Site on June 28,2014. In addition, the Information Request includes 
as an attachment a series of definitions for particular terms that aie used in the Information 
Request. For ease of review, HESI has organized its response to the Information Request to 
reflect the particular questions posed in the Information Request. Specifically, each of the 
questions contained in the Information Request is set forth veiliatim below in bold type followed 
by naiTative responses to those questions (or groups of questions) in normal type. Documents 
that are included with the response to the Information Request are similarly organized to 
correspond to the questions contained in the Information Request. All times are provided in 
militai-y format using the 24-hour clock. 

In addition, the response to the Information Request includes general objections, 
qualifications and clarifications set forth immediately below. These general objections, 
qualifications and clarifications are incorpoiated by reference to the extent applicable to each of 
the individual responses to the questions contained in the Information Request. Given the 
breadth of the Information Request and the limited time period afforded by EPA to respond to 
the Information Request, HESI reserves the right to supplement this response as appropriate. 

GENERAL OBJECTIONS. CLARIFICATIONS. QUALIFICATIONS AND 
RESERVATIONS OF RIGHTS 

1. HESI construes its obligation to respond to the Information Request as 
coextensive with the scope of EPA's authority pursuant to Section 1104(e) of CERCLA and 
Sections 308 and 311 of the CWA, and has interpreted the Information Request under the 
premise that the Information Request is reasonably related to information relevant to EPA's 
lawful objectives pursuant to Section 104(e) of CERCLA and Sections 308 and 311 of the CWA. 
HESI objects to the Information Request to the extent that the Information Request, including 
"Definitions" and "Instructions" contained therein, purports to impose on HESI obligations 
beyond those required under Section 104(e) of CERCLA and Sections 308 and 311 of the CWA. 
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2. HESI objects to the Information Request to the extent that it seeks information or 
documents that are protected from disclosure by the attorney-work product doctrine, the 
privilege associated with attorney-client communications, and/or other applicable confidentiality 
protections and privileges. HESI specifically reserves all legally recognized privileges 
protecting from disclosure documents and information, including, without limitation, the 
attorney-client privilege and the attorney work product doctrine. HESI does not waive any such 
right or privilege by its response to the biformation Request, and hereby specifically asserts such 
privileges and protections. 

3. HESI objects to the Information Request to the extent that it seeks information 
that is not in HESI's possession, custody or control. Additionally, HESI does not routinely 
maintain documents or other information, except as required by and/or specified in, applicable 
regulations or other recordkeeping standards or requirements. HESI lias undertaken an 
investigation designed to identify reasonably available existing information and documents 
including documents routinely maintained by HESI or required to be maintained under 
applicable law. Such information and documents form the basis for HESI's response. 

4. HESI reserves the right to supplement, modify and/or amend its response to the 
Information Request if new or additional information becomes available, and does not waive any 
available objections to the Information Request by providing this response. 

5. Based upon its review of the Information Request, HESI regards individual 
components of the Information Request as vague or ambiguous. By way of example only, the 
Information Request is vague or ambiguous to the extent that the Information Request does not 
define various terms or purports to define terms other than by their commonly undei stood 
meaning. HESI specifically states that it has provided responses to the Information Request 
based upon HESI's understanding of the requests and the common usage of specific terms not 
otherwise defined. 

6. HESI objects to the Information Request to the extent tliat any individual request 
is overly broad or not reasonably calculated to lead to the production of relevant infoi-mation 
pertinent to the Site, and/or that responding thereto would be unduly burdensome or expensive. 

7. HESI objects to the Information Request to the extent that references in the 
Information Request to "Respondent," "Halliburton," "you" or "your" are intended to encompass 
entities other than HESI. HESI has responded to the Information Request with the understanding 
that such references refer solely to HESI. 

8. HESI objects to the Information Request to the extent that it purports to impose 
on HESI a duty to respond in a mamier that exceeds HESI's obligations under Section 104(e) of 
CERCLA or Section 308 and 311 of the CWA, including, without limitation, any express or 
implicit requirement by EPA for HESI to supplement its response. Notwithstanding any 
direction from EPA to the contrary, HESI has undertaken to provide its response in the maimer 
and to the extent required by Section 104(c) of CERCLA and Sections 308 and 311 of the CWA, 
and consistent with HESI's objectives of cooperatively working with EPA. 



9. Enclosure A states that any business confidentiality claim asserted by HESI 
should be supported by the submission of information consistent with 40 C.F.R. Part 2. HESI 
does not believe that 40 C.F.R. §2.203 requires businesses to submit "support" for a business 
confidentiality claim at the time the claim is asserted. Rather, in accordance with 40 C.F.R. 
§2.204(e), a business that has asserted a confidentiality claim must be afforded the oppoitunity to 
comment if and when EPA is required to make a determination that the information at issue is 
entitled to confidential treatment. 

10. Nothing in this response is intended to waive, restrict or otherwise impair any 
aiguments or defenses to liability under CERCLA, the CWA or otherwise that HESI may have, 
and HESI hereby expressly preserves its rigjits and ability to raise any and all such arguments 
and defenses. HESI also reserves the right to assert additional objections to the Information 
Request. 

HESI fully incorporates the foregoing general objections, clarifications, qualifications 
and reservations of rights into each of its responses to individual sections of the Information 
Request, and will therefore generally not restate such objections, clarifications, qualifications and 
reservations of rights within individual responses. In addition, by providing responses to each of 
the individual sections of the Information Requests, HESI does not thereby waive or limit the 
foregoing. 

Without limitation to the foregoing, HESI's response to the Information Request, 
completed to the best of its knowledge and information following reasonable inquiry, is set forth 
below. 

PRELIMINARY STATEMENT 

HESI is a leading provider of sei-vices to the oil and gas industry. As a service provider, 
HESI is typically engaged as a contractor by the owner or operator of an oil or gas well site to 
perform certain services at the site. In this instance, Statoil USA Onshore Properties, Inc. 
("Statoil") as the operator of the Eisenbarth Well Pad Site hired HESI to perform hydraulic 
fracturing services for natural gas wells that were previously drilled and constructed by separate 
contractors hired by Statoil. Statoil hired contractors other than HESI to perform additional 
services at the Eisenbarth Well Pad Site—including, for example, wellhead construction, 
wireline services, fluid and flowback management, and fuel supply—at the same time HESI was 
conducting its hydraulic fractuiing services at the Eisenbarth Well Pad Site. 
As one of many contractors hired by Statoil to conduct distinct services, HESI possesses limited, 
if any, knowledge about operations at the Eisenbarth Well Pad Site that fall outside the scope of 
the hydraulic fracturing services provided by HESI. A number of the items in the Infonnation 
Request concern services provided by other contractors at the Eisenbarth Well Pad Site with 
respect to which HESI does not have knowledge. Moreover, at all times, the Site has been and 
remains in Statoil's control, and HESI's hydraulic fracturing services were performed under the 
direction and supervision of Statoil. As a single contractor providing limited services to Statoil, 
HESI is not considered to be either the owner or the operator of the Eisenbarth Well Pad Site as 
those terms are understood under CERCLA, the CWA or other statutes and regulations 
referenced in the Information Request. Many of the items in the Information Request relate to 



permitting, recordkeeping and repoiting obligations applicable to owners and operators such as 
Statoil rather than service providers such as HESI. In all instances, HESI's responses to the 
items included in the Information Request are consistent with HESI's role as one of many 
contractors at the Eisenbaith Well Pad Site hired and directed by Statoil. 

RESPONSES TO INFORMATION REQUESTS 

1. Identify ail persons consulted in the preparation of the answers to these Information 
Requests. 

HESI objects to tliis request on the basis that it is overly broad, unduly burdensome, and 
not reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. liESI has undertaken an extensive review of 
information and documentation in preparing its response to the Information Request. 
Identifying each individual who was "consulted" as part of this effort would be 
inefficient, non-responsive, and extremely burdensome. Subject to the foregoing, the 
following HESI employees were consulted in preparation of the response to the 
Information Request: 

Tony Angelle, Area Vice President, Northeast 
Kurt R. Harpoid, Jr., Northeast PE Operations Manager-
David S. Dumond, Global Manager, Environment 
William Weaver, HSE Teclmical Professional 
Stuart H. Kemp, Esq., Senior Director, Health, Safety, and Environmental Law Practice 
Group 

2. Identify all docirinerrts consulted, examiired or i-cfcrred to in the preparation of the 
answers to these Requests, and provide copies of all such docurrrents. 

HESI objects to this request on the basis that it is overly broad, unduly burdensonre, and 
not reasorrably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. HESI has undertaken an extensive review of 
information and documentation in preparing its response to the Information Request. 
Submission of each document that was "consulted or examined" would be inefficient, 
non-r-esponsive, and extremely burdensome. In contrast to EPA's very general and 
overly broad request for documents set forth above, EPA has elsewhere in the 
Information Request made much more specific requests for particular documents. HESI 
submits herewith those documents that contain information that is relevant and 
responsive to such iirdividual information requests. Further, where multiple documents 
may contain the same or substantially similar responsive information, HESI has 
submitted the document or documents that, in its view, best responds to the individual 
request. However, HESI has not produced herein those documents that are not relevant 
to the Information Request, contain legally protected or privileged information, or are not 
reasonably related to EPA's authority under Section 104(e) of CERCLA or Sections 308 
and 3II of the CWA. 



Subject to the foregoing, HESI has included with this response an index that lists the 
documents provided with HBSl's response to tlie Information Request. 

3. If you have reason to believe that there may be persons able to provide a more 
detailed or complete response to any Information Request or who may be able to 
provide additional responsive documents, identify such persons. 

Except as noted in the response to any individual request, HESI does not believe that 
there may be persons able to provide a more detailed or complete response to any request 
or may be able to provide additional responsive documents. 

4. List the EPA Identification Numbers of the Respondent. 

HESI objects to the Information Request as overbroad, unduly burdensome and 
irrelevant, in particular because the request is not, on its face, limited to the Site. As a 
contractor hired by Statoil to perform hydraulic fracturing services at the Site under the 
direction and supervision of Statoil, HESI was not assigned an EPA Identification 
Number for purposes of its wprk at the Site. To the extent that this Information Request 
seeks HESTs EPA Identification Numbers for operations at locations other than the Site, 
and seeks information that is already in EPA's possession. 

5. List the Standard Industrial Classification Code of the Respondent. 

Tlie Standard Industrial Classification Code of HESI is 1389, Oil and Gas Field Services. 

6. Provide the number of employees employed by Respondent. 

As of September 2014, HESI employed approximately 82,479 people globally. 

7. If Respondent was a siibsidiai^ or division of a corporation at any time from 
Januai7 1,2011 to the present, identify the corporation (parent corporation if a 
subsidiai7), and provide copies of pertinent documents supporting the relevant 
relationship. 

HESI is a wholly owned subsidiai7 of Halliburton Company. Exhibit 21.1 to the aimual 
' 10-K report filed by Halliburton Company with the United States Securities and 
Exchange Commission ("SEC") for the fiscal year ending as of December 31,2013, lists 
Halliburton Energy Services, Inc. as a subsidiary of Halliburton Company. A copy of the 
annual lO-K report is attached hereto. 

8. State the dates which you owned, operated or leased the Site and provide copies of 
all documents evidencing or relating to such ownership, operation or lease 
arrangement (c.g., deeds, leases, etc.). 

HESI has never owned, operated or leased the Site. 



9. If portions of tlie Site are owned by entities other than you, identify those entities 
and what portion of tlie Site they own. 

HESI does not possess particular information concerning the ownership status of the Site. 
As a contractor hired by Statoil to perform hydraulic fractaling services at the Site under 
the direction and supervision of Statoil, HESI understands that Statoil controls the Site 
through ownership or contract. 

10. Identify the current operators, including lessors, of the Site. For each such 
operator, further identify: 

a. The dates of operation; 

b. The nature of its operations at the Site; 

c. The portion of the Site it operates; and 

d. All evidence that they eontrolled aecess to the Site. 
( 

HESI was hired by Statoil as a contractor to perform hydraulic fracturing services at the 
Site under the direction and supervision of Statoil. At the time that HESI was performing 
such sei-vices at the Site, the Site was a natural gas well pad under the control of Statoil. 
HESI does not possess additional information concerning the items in this request. 

11. Provide eopies of all local, state and federal environmental permit applications and 
permits ever granted for the Site or any part thereof (e.g., RCRA permits. National 
Pollutant Discharge Elimination System permits, CWA Section 401 Wafer Quality 
Certification, CWA Section 404 Permits, and/or Underground Injection Control 
permits, etc.). If the facility applied for a "no discharge" or other permit exemption 
under such permits, please provide a copy of such application. 

As a contractor hired by Statoil to perform hydraulic fracturing services at the Site under 
the direction and supervision of Statoil, HESI was not required to obtain any local, state 
or federal permits for the Site, and therefore HESI does not possess any enviromnental 
permits or permit applications for the Site. 

12. Provide all reports, information or data related to soil, water (ground and surface) 
or air quality and geology/hydrogeology at and about the Site. Provide copies of all 
documents containing such data and information, including both past and current 
aerial photographs as well as documents containing analysis or interpretation of 
such data. 

HESI objects to this Information Request as overly broad, unduly buidensome, and not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. Subject to the forgoing, HESI responds that after the 
fire incident but before HESI began equipment removal activities, HESI requested that 
Statoil's enviionmental consultant, CTEH, obtain and analyze soil samples from six 



locations at the Site. The analytical results and a figure indicating where the soil samples 
were collected are included with this response. 

13. Identify all persons having knowledge or information about the generation, 
transportation, treatment, disposal or other handling of hazardous substances by 
you, your contractors or by prior owners and/or operators at the Site. 

HESI objects to this Information Request as overly broad, unduly burdensome, and not 
reasonably related to BPA's lawful objectives under Section 104(e) of CERCLAor 
Section 308 and 311 of the CWA. Over 60 HESI employees were assigned to the crew 
that performed hydraulic fracturing services at the Site, and each of their individual job 
responsibilities may have required at some point "handling" of hazardous substances at 
the Site. Furthermore, other HESI employees not specifically assigned to the crew may 
have provided suppoit services at some point concerning hazardous substances that were 
used at the site. Finally, as a contractor hired by Statoil to peiform hydraulic fractuiing 
services at the Site, HESI does not have information about prior owners and/or operators 
of the Site. 

Subject to the foregoing, HESI responds that the following HESI personnel may have the 
most broad-based knowledge or information about the generation, transportation, 
treatment, disposal or other handling of hazardous substances at the Site by HESI: 

Tony Angelle, Area Vice President, Northeast 
Kurt R. Harpold, Jr., Northeast PE Operations Manager 
Bradley Evans, Real Estate Services Manager 
William Weaver, HSE Technical Professional 
Richard (Lee) Cox, Field Service Manager 

14. Did you ever use, purchase, store, treat, dispose, transport or olhenvise handle any 
hazardous substances, materials, pollutants or contaminants, oil, petroleum, or 
petroleum products (for this question "material") at the Site? If the answer to the 
preceding question is anything but an unqualified "no", identify for each material: 

a. The chemical composition, characteristics (including toxicity), physical state 
(e.g., solid, liquid); 

b. The supplier; 

c. How it was used, purchased, generated, stored, treated, transported, 
disposed or othemise handled by you; 

d. When it was used, purchased, generated, stored, treated, transported, 
disposed or otherwise handled by you; 

e. Where it was used, purchased, generated, stored, treated, transported, 
disposed or otherwise handled by you; 



f. The quantify that was used, purchased, generated, stored, treated, 
transported, disposed or othenvise handled by you. 

HESI objects to this request as overly broad, unduly burdensome, and not reasonably 
related to EPA's lawful objectives under Section 104(e) of CERCLA or Section 308 and 
311 oftheCWA. Operations at the Site between June 19,2014, and June 28,2014, were 
very dynamic and therefore in the absence of the identification of a specific point in time, 
responses to the individual items listed above cannot be provided. Subject to the 
foregoing, the HESI materials in use at the Site on June 28,2014 and associated 
operations were typical of the HESI mateiials in use at the Site and operations at the Site 
between June 19, 2014 and June 28, 2014. Accordingly, please see HESI's responses to 
Request No. 39 and Request No. 40, below, which arc incorporated herein by reference. 

15. Did the Site ever have "iuterim status" under RCRA? If so, and the Site does not 
currently have interim status, describe the circumstances under which the Site lost 
interim status. 

HESI does not know whether the Site has ever had "interim status" under RCRA. 

16. Did you ever file a notification of hazardous waste activity' under RCRA for the 
Site? If so, provide a copy of such notification. 

HESI has never filed a notification of hazardous waste activity under RCRA for the Site. 

17. Was Respondent conducting business at the Site during the time period of January 
1,2011 to December 31,2011? 

No. 

If so, please respond to the following information requests. 

a. Did you use, produce, manufacture, and/or store any hazardous chemicals at 
this location during the period of January 1,2011 to December 31,2011? 

b. If the answer to 17(a) is yes, provide a list of such hazardous chemicals and 
the maximum quantity stored at the facility at any one given time during the 
period of January 1,2011 to December 31,2011. 

c. For each hazardous chemical listed in 17(b), provide a Material Safety Data 
Sheet (MSDS). 

d. Provide a copy of the Tier One or Tier Two form required under Section 312 
of the Emergency Planning and Community Right-to-Know Act, 42 U.S.C. § 
11022, for the period of January 1,2011 to December 31,2011. 

e. Did you supply copies of all MSDSs, or a list of hazardous chemicals, for 
hazardous chemicals stored at this facility above a Threshold Planning 
Quantify (TRQ) and/or Minimum Threshold Quantity to the Ohio State 
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Emergency Response Commission ("Ohio SERC") on or before October 17, 
1987, or 90 days from the date the hazardous chemical became present at this 
facility? If so, provide documentation to support your claim. 

f. Did you supply a copy of each and every Tier One or Tier T>vo form 
provided under subparagraph (d) above to the Ohio SERC for the period of 
Januaiy 1,2011 to December 31,2011, on or before March 1,2012? If so, 
provide documentation to support your claim. 

g. Did you supply copies of all MSDSs, or a list of hazardous chemicals, for 
hazardous chemicals stored at this facility above a Threshold Planning 
Quantity (TPQ) and/or Minimum Threshold Quantity to the Monroe County 
Local Emergency Planning Committee (Monroe County LEPC) on or before 
October 17,1987, or 90 days from the date the hazardous chemical became 
present at this facility? If so, provide documentation to support your claim. 

h. Did you supply a copy of each and evci^ Tier One or Tier Two form 
provided under subpai-agraph (d) above to the Monroe County LEPC for the 
period of January 1,2011 to Decembcr'31,2011, on or before March 1,2012? 
If so, provide documentation to support your claim. 

i. Did you supply copies of all MSDSs, or a list of hazardous chemicals, for 
hazardous chemicals stored at this facility above a Threshold Planning 
Quantity CTPQ) and/or Minimum Threshold Quantity to the Clarington Fire 
Department on or before October 17,1987, or 90 days from the date the 
hazardous chemical became present at this facility? If so, provide 
documentation to support your claim. 

j. Did you supply a copy of each and every Tier One or Tier Two form 
provided under subparagraph (d) above to the Clarington Fire Department 
for the period of January 1,2011 to December 31,2011, on or before March 
1,2012? If so, provide documentation to support your claim. 

18. Was Respondent conducting business at the Site during the time period of Januai^ 
1,2012 to December 31,20F2? 

No. 

If so, please respond to the following information requests. 

a. Did you use, produce, manufacture, aiid/or store any hazardous chemicals at 
this location during the period of Januaiy 1,2012 to December 31,2012? 

b. If the answer to subparagraph (a) is yes, provide a list of such hazardous 
chemicals and the maximum quantity stored at the facility at any one given 
time during the period of Januai^ 1,2012 to December 31,2012. 



c. For each hazardous chemical listed in subparagraph (b), provide a Material 
Safety Data Sheet (MSDS). If you already provided an MSDS for a 
hazardous chemical in response to Question 17, you need not provide 
another one for the same hazardous chemical. 

d. Provide a copy of the Tier One or Tier Two form required under Section 312 
of the Emergency Planning and Community Right-to-Know Act, 42 U.S.C. § 
11022, for the period of Januai-y 1,2012 to December 31, 2012. 

e. Did you supply a copy of each and every Tier One or Tier Two form 
provided under subparagraph (d) above to the Ohio SERC for the period of 
January 1,2012 to December 31,2012, on or before March 1,2013? If so, 
provide documentation to support your claim. 

f. Did you supply a copy of each and every Tier One or Tier Two form 
provided under subparagraph (d) above to the Monroe County LEPC for the 
period of January 1,2012 to December 31,2012, on or before March 1,2013? 
If so, provide documentation to support your claim. 

g. Did you supply a copy of each and every Tier One or Tier Two form 
provided under subparagraph (d) above to the Clarington Fire Department 
for the period of Januaiy 1,2012 to December 31, 2012, on or before March 
1,2013? If so, provide documentation to support your claim. 

19. Was Respondent conducting business at the Site during the time period of January 
1,2013 to December 31,2013? 

No. 

If so, please respond to the following information requests. 

a. Did you use, produce, manufacture, and/or store any hazardous chemicals at 
this location during the period of January 1,2013 to December 31,2013? 

b. If the answer to subparagraph (a) is yes, provide a list of such hazardous 
chemicals and the maximum quantity stored at the facility at any one given 
time during the period of Januai^ 1,2013 to December 31,2013. 

c. For each hazardous chemical listed in subparagraph (b), provide a Material 
Safety Data Sheet (MSDS). If you already provided an MSDS for a 
hazardous chemical in response to Question 17, you need not provide 
another one for the same hazardous chemical. 

d. Provide a copy of the Tier One or Tier Two form required under Section 312 
of the Emergency Planning and Community Right-to-Know Act, 42 U.S.C. § 
11022, for the period of Januai-y 1,2013 to December 31, 2013. 
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e. Did you supply a copy of each and every Tier One or Tier Two form 
provided under subparagraph (d) above to the Ohio SERC for the period of 
January 1,2013 to December 31,2013, on or before March 1,2014? If so, 
provide documentation to support your claim. 

f. Did you supply a copy of each and evei7 Tier One or Tier Two form 
provided under subparagraph (d) above to the Monroe County LEPC foi- the 
period of January 1,2013 to December 31,2013, on or before March 1,2014? 
If so, provide documentation to support your ciaim. 

g. Did you sdpply a copy of eacJi and evei^ Tier One or Tier Two form 
provided under subparagraph (d) above to the Clarington Fire Department 
for the period of Januaiy 1,2013 to December 31,2013, on or before March 
1,2013? If so, provide documentation to support your claim. 

20. For the five years prior to this Information Request, did the Site have more than a 
total of 1,320 gallons of oil stored in tanlu, bunkers, drums, totes, transformers, 
pails, or other storage containers that are not buried? 

To the extent this request seeks information about .operations at the Site performed by 
entities other than HESI, HESI objects to this Information Request as vague, overly 
broad, unduly burdensome and not reasonably related to EPA's lawful objectives under 
Section 104(e) of CERCLA or Section 308 and 311 of the CWA. Subject to the 
foregoing, HESI responds as follows; 

As a contractor hired by Statoil to perform hydraulic fracturing services at the Site under 
the direction and supervision of Statoil starting on June 19,2014, HESI does not have 
sufficient information in its possession, custody or control to answer this question. HESI 
estimates that at the time of the incident on June 28,2014, HESl's sixteen hydraulic 
fracturing pumps held a total of 8,500 gallons of diesel fuel, and Pilot Fuels Logistics 
("Pilot") operated two diesel tankers on the Site, one of which held 1,100 gallons of 
diesel fuel and the other of which held 700 gallons of diesel fiiel. All diesel fuel was 
supplied by Statoil. 

21. Identify the total oil storage capacity of the Site in gallons. If this has changed since 
operations began at the Site, explain how and when. 

See HESl's response to Request No. 20, above, which is incorporated herein by 
reference. 

22. Provide a list of oil storage containers and the maximum storage capacity of each oil 
storage container at the Site for five years prior to June 28,2014. 

See HESl's response to Request No. 20, above, which is incorporated herein by 
reference. 

23. Did the Site have a Spill Prevention, Control and Countermeasures Plan as required 
by the regulation at 40 C.F.R. § 112.3? If so, submit a copy of the plan, including 
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the certification by a Professional Engineer as required by the regulation at 40 
C.F.R. § 112.3(d), documentation of full approval of the plan by management as 
required by the regulation at 40 C.F.R. § 112.7, and a description of any 
amendments to the plan made pursuant to the regulation at 40 C.F.R § 112.4. 

As a contractor liired by Statoil to perform hydraulic fracturing services at the Site mider 
the direction and supervision of Statoil, HESI did not prepare a Spill Prevention, Control 
and Counterineasures Plan ("SPCC Plan") for the Site. 

24. If the answer to the preceding question is yes, identify when the Site first 
implemented a Spill Prevention, Control and Countermeasures Plan. 

HESI does not have knowledge concerning if or when the Site first implemented an 
SPCC Plan. 

25. Submit copies of any reports of spills required to be repoiied by Ohio Revised Code 
3745.50 for the past 5 years. 

As a threshold matter, HESI notes that "Ohio Revised Code 3745.50" does not appear to 
exist. HESI assumes that EPA intended to refer to Ohio Revised Code 3750.06, which is 
entitled "Notice of Release of Hazaixlous Substance." 

To the extent this Information Request seeks information about locations other than the 
Site, or spills required to be reported by entities other than HESI, HESI objects to this 
Information Request as vague, overly broad, unduly burdensome and not reasonably 
related to EPA's lawful objectives under Section 104(e) of CERCLA or Section 308 and 
311 of the CWA. Subject to the foregoing, HESI responds that HESI was hired as a 
contractor by Statoil to provide hydraulic fracturing services and first arrived at the Site 
on June 19,2014. Since that time, HESI has not been required to report any spills at the 
Site pursuant to Ohio Revised Code 3750.06 because HESI is not an "owner or operator" 
of the Sije. 

26. Provide a copy of the emergency plan that outlines the procedures for notification of 
accidental releases at the Site. 

HESI has adopted a Global Health, Safety and Environmental ("HSE") Standard entitled 
"Spill Management," which establishes internal procedures for reporting spills. A copy 
of that standard is included with this response. Consistent with that standard, with 
respect to customer work site locations such as the Site, HESI coordinates with the 
customer to ensure that appropriate notifications are made in the case of an accidental 
release. 

27. How many employees are employed by Respondent at the Eisenbarth Well Pad in 
Claringtoii, Ohio? 

HESI assigned 61 employees to the crew that was providing hydraulic fi'acturing services 
to Statoil at the Site. At the time of the fire incident on June 28, 2014, 19 HESI 
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employees weie present at the Site. Currently, HESI has no employees perfoiming 
hydraulic fracturing services at the Site. 

28. Provide documentation regarding the training of employees at the Site on the 
procedures for notification of accidental releases at the Site. 

HESI objects to this Information Request as vague, overly broad, unduly burdensome and 
not reasonably related to EPA's lawftil objectives under Section l'04(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what is meant by 
"documentation regarding the training of employees." Subject to the foregoing, HESI 
responds as follows: 

HESI employees who could impact tlie enviioiunent in their daily work are required to 
complete a training course entitled "Environmental Awareness & Incident Reporting." 
The course provides an overview of potential impacts on the environment associated with 
HESl's activities and possible solutions of how those potential enviromnental impacts 
can be eliminated or controlled. HESI has included with this response copies of materials 
irom that training course. 

29. Describe the status of all wells on the Site other than Well #7, including the casings 
inside them and any other measures taken to seai those wells, 

HESI does not possess information concerning the current status of any of the wells on 
the Site, including any measures that may have been taken to seal those wells. 

30. Describe the operations at the Site generally and speciflcally the operations taldng 
place in the ten days prior to and including June 28,2014. Include the following 
information in your description: 

To the extent this Information Request seeks infonnation about operations at the Site 
performed by entities other than HESI, HESI objects to this Information Request as 
vague, overly broad, unduly burdensome and not reasonably related to EPA's lawful 
objectives under Section 104(e) of CERCLA or Section 308 and 311 of the CWA. 
Subject to the foregoing, HESI responds as follows: 

HESI personnel first anived at the Site on June 19,2014, and began to rig up. The first 
pumping operations in which HESI participated commenced on June 21,2014, and 
consisted of initiating the toe sleeve on Well #6H. Once open, wireline operations began 
on Well #6H for the first stage. Well #6H was then perforated, and pumping of hydraulic 
fracturing fluid began on the first stage of Well #6H on June 22,2014. The toe sleeves 
on Well #7H and Well #5H were initiated and the wells were perforated on June 22, 
2014, The first stage of pumping of hydraulic fracturing fluid for those wells was also 
completed on June 22,2014. Betweeir June 22,2014 and June 28,2014, subsequent 
stages of Well #6H, Well #711 and Well #5H were completed in the same manner. The 
order of well stages perforated and completed were as follows: 6H Stage 2, 5H Stage 2, 
5I-I Stage 3, 6H Stage 3, 7H Stage 2, 7H Stage 3, 6H Stage 4, 5H Stage 4, 7H Stage 4,7H 
Stage 5,6H Stage 5, 5H Stage 5, 7H Stage 6, 5H Stage 6,6H Stage 6,7H Stage 7, 5H 
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Stage 7, and 5H Stage 8. On the morning of June 28, 2014, Well #7H Stage 8 was in the 
process of being perforated when the incident occurred. 

HESI's specific responses to items a tliiough f are provided below: 

a. The identity of the shale that was being hydraulically fractured at Weil ̂ 7H 
(e.g. Utica, Marcelius); 

Marcellus. 

b. The depth of the vertical well at Well UIK at 9:00am EDT on June 28 2014; 

Well #7H is a horizontal well rather than a vertical well. At 0900 EDT on June 
28,2014, wireline was being pumped down Well #7H in preparation for 
perforation of Stage 8 of Well #7H. The depth of the perforations to be shot at 
that time had a true vertical depth of approximately 6,400 feet with a measuied 
depth of approximately 11,400 feet. 

c. The number of horizontal arms planned for Well #7H; 

One. 

d. The number of horizontal arms completed at Well UIH at 9:00 am EDT on 
June 28,2014; 

At 0900 EDT on June 28,2014, well completion activities were undeiway on the 
only horizontal arm of Well #7H. 

e. Please specify the stage of the process for each of the horizontal well arms 
identifled in c. and d. above; and; 

See HESI's responses, above. 

f. The disposal or planned disposal of the hydraulic fracturing fluid after its 
use. 

The hydraulic fracturing services provided by HESI to Statoil did not include 
disposal of hydraulic fracturing fluid after its use. As the operator of the Site, 
disposal of hydraulic fracturing fluid after its use at the Site was the responsibility 
of Statoil. 
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31. Please provide a list of all drinking water wells within 2.5 miles of any of the 
horizontal arms identified in Question 30(c) above. Please provide copies of any 
sampling and analyses conducted at the drinking water wells or other drinking 
water intakes that Halliburton conducted prior to construction of the wells to after 
the June 28,2014 incident. 

HESI does not possess any infoimation related to drinking water wells within 2.5 miles 
of the horizontal arm of Well #7H. HESI did not conduct any sampling of any drinking 
water wells or other water intakes as part of any operations associated with the Site prior 
to June 28,2014, nor has HESI conducted any such sampling since that time. 

32. Describe the blender operations at the Site. Submit any standard operating 
procedures and manufacturer recommendations or specifications for those 
operations. 

• 
The purpose of the blender is to combine water, chemicals, and proppant into a complete 
fluid system utilized in the hydraulic fracturing process. Tills fluid system is then 
directed under pressure to a manifold trailer, which in turn distributes tlic fluid into 
multiple pump trucks to be pumped under pressure into the well to be stimulated. HESI 
has included with tliis response an Operations Manual for the model of blender (FB4K) in 
use at the Site at the time pf the incident. Please note that HESI considers this 
Operations Manual to be confidential business information. In accordance with 
Enclosure A of the Information Request, these materials are identified with a "CBI" 
prefix and are being provided in a separate binder. 

33. Describe any preventative maintenance that was performed on the blenders prior to 
operation, including lubricating oil use logs. Submit any manufacturer 
recommendations or specifications for maintenance of the blenders. 

HESI objects to this Information Request as vague and overly broad, unduly burdensome 
and not reasonably related to EPA's lawflil objectives under Section 104(e) of CERCLA 
or Section 308 and 311 of the CWA, specifically because it does not specify what time 
period encompasses "prior to operation." Subject to the foregoing, Hl^I has included 
with this response documents that reflect maintenance that was performed on the two 
blenders which were present at the Site on June 28,2014, during the 60 days preceding 
that date. Those documents include two spreadsheets that list the maintenance performed 
on the primary blender (Equipment #\ 1149190) and the backup blender (Equipment 
#11124263). In addition, HESI has included "Preventive Maintenance Check Sheets" 
completed for those blenders during that 60 day time period prior to June 28,2014. 
Finally, HESI has included the HESI Test Procedure for an FB4K blender, dated March 
7,2013, which includes test results for tlie primary blender. Please note that HESI 
considers the Test Pi ocedure to be confidential business information. In accordance 
with Enclosure A of the Information Request, these materials are identified with a "CBI" 
prefix and are being provided in a separate binder. 
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34. Submit training records or training certification for personnel operating the 
blenders on June 28,2014. 

HESI objects to this Information Request as vague and overly broad, unduly burdensome 
and not reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA 
or Section 308 and 311 of the CWA, specifically because it does not specify what 
constitutes "training records or training certifications." Subject to the foregoing, HESI 
responds as follows: 

HESI employees are required to undergo extensive training based upon their positions 
and experience. Records of training completed and competencies achieved by each HESI 
employee are maintained by HESI in an online database. Included in tliis response are 
screen shots of the competencies held by Tony Beck, the blender operator operating the 
blender at 0900 EDI on June 28,2014. 

35. Describe the water life cycle of the fracturing process. The water "lifecycle" 
includes obtaining and transporting the water to the Site, following by its storage 
and use in the hydraulic stimulation process during the completions phase of a well. 
Please include: 

a. A list of all additives to the fracturing fluid before injection; 

b. A description of any sampling of the fluid prior to injection; 

c. A description of any sampling of flowbaCk fracturing fluid conducted post 
injection; 

d. A description of all waste disposal methods for flowback fracturing fluid 
stored onsite (for example: trucked to a pre-trcatmeut facility, disposed of at 
underground injection well, treated and reused at future sites, etc.); and 

e. A list of sites that accept the flowback fracturing fluid waste for treatment or 
disposal, if used. 

HESI objects to this request as vague and overly broad, unduly burdensome and not 
reasonably related to EPA's lawfiil objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA, specifically with respect to the plirase "water life cycle 
of the fracturing process" or to the extent this Information Request seeks information 
about operations at the Site performed by entities other than HESI. Subject to the 
foregoing, HESI responds as follows: 

The hydraulic fracturing services provided by HESI to Statoil at the Site did not include 
obtaining and transporting water to tbe Site, storage of water at the Site, or disposal or 
reuse of hydraulic fiacturing fluid afler its use. As the operator of the Site, Statoil was 
responsible for these operations. Statoil provided all water used at the Site by HESI in 
conjunction with hydraulic fi-acturing services. 
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The following is a list of the additives that HESI added to the fracturing fluid at the Site 
before injection: 

Hydrochloric acid 
GasPerm 1000 
BE-9 
WG-36 
FR-66 
SP Breaker 
Sand 

Each additive listed above was utilized at some point during the hydraulic fracturing 
process at the Site. HESI did not conduct any sampling of the hydraulic fracturing fluid 
prior to injection or of the flowback fracturing fluid post injection. 

36. Identify the amount of hydraulic fracturing fluid that Iiad been pumped down Weil 
#7H as of 9:00 am EDT on June 28,2014. 

HESI objects to this request as unduly burdensome and outside the scope of EPA's 
information gathering authority under Section 104(e) of CERCLA or Section 308 and 
311 of the CWA. Subject to the foregoing, please see HESI's response to Request No. 
37, below, which is incorporated herein by reference. 

37. Identify the total amount of.each component of the fluid pumped down Well lf7H as 
of 9:00 am EDT on June 28,2014. Provide any analytics or sampling results of this 
fluid if it is available. 

HESI objects to this request as unduly burdensome and outside the scope of EPA's 
information gathering authority under Section 104(e) of CERCLA or Section 308 and 
311 of the CWA. Subject to the foregoing, HESI responds as follows: 

HESI typically monitors in real time the amount and certain characteristics of hydraulic 
fluid that is pumped down a well as part of hydraulic fracturing operations. For an 
additional fee, HESI's customers can request that HESI record and store these data 
electronically at an offsite location. Statoil did not request that HESI provide this 
additional service. Accordingly, all HESI data concerning the amount of hydraulic 
fracturing fluid that had been pumped down Well #7H as of 0900 EDT on June 28,2014, 
were consumed in the fire incident. Based upon other operational information, HESI has 
estimated that the following amounts of each component were pumped down Well #7H 
as part of the hydraulic fracturing fluid system: 

17 



Water (provided by Statoil): 2,433,210 gallons 
Sand; 

100 mesh - 280,900 lbs. 
30/50 - 2,078,000 lbs. 
20/40 - 712,300 lbs. 

Hydrochloric acid (7.5%); 30,000 gallons 
HAI-OS Inhibitor: 30 gallons 
FR-66: 1,723 gallons 
BE-9: 1,229 gallons 
SP Breaker: 75 lbs. 
GasPernilOOO: 4,583 gallons 
WG-36: 27,961 lbs. 

Please note that the HAI-OS inliibitor is a cotrosioh inliibitor that was blended into the 
acid blend before it arrived at (he Site. 

38. Describe how BE-9 is used on the Site. Identiiy the frequency with which BE-9 is 
used iu the hydraulic fracturing process and the concentration in which it is nsed in 
the mixed hydraulic fracturing fluids. 

BE-9 is a biocide that is utilized to kill bacteria that ai-e known to produce hydrogen 
sulfide gas (H2S). BE-9 is pulled from a chemical tote thiougli the chemical line, and is 
injected through a liquid additive pump into the fluid stream in the blender. BE-9 is 
typically injected into the fluid stream at a concentration of 0.25 to 0.5 gallons per 
thousand gallons of water. To the best of HESI's knowledge, BE-9 was employed at the 
Site consistent with the foregoing process. 

39. Submit a diagram of the Site on the inorniiig of June 28,2014 showing the location 
of all storage containers for oil, hazardous substances, hazardous chemicals, 
extremely hazardous chemicals, and materials, including containers stored in van 
trailers. 

To the extent that this Information Request seeks information about operations at the Site 
performed by entities other than HESI or equipment owned or operated by entities other 
than IIESI, HESI objects to this Information Request as vague, overly broad, unduly 
burdensome and not reasonably related to EPA's lawful objectives mider Section 104(e) 
of CERCLA or Section 308 and 311 of the CWA. Subject to the foregoing, HESI 
responds as follows: 

HESI has included with this response a figure produced by HESI employees, dated July 
8,2014, that depicts the approximate location of equipment at tlie Site as of 0900 on June 
28, 2014. All amounts of materials indicated 011 the figure are estimates. 

40. Submit a list of the amounts of oil, hazardous substances, hazardous chemicals, 
extremely hazardous chemicals, and materials stored 011 the Site 011 the morning of 
June 28,2014 and how much of each listed item was recovered after response 
activities to the fire finished on or about July 1. Indicate where each listed item was 
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stored by linldng the list to the diagram submitted pursuant to Question tt39. 
Submit an MSDS for each material listed and product labels listing all ingredients 
of each material listed. 

To the extent this Information Request seeks information about operations at the Site 
performed by entities other than HESI or equipment owned or operated by entities other 
tlian HESI, HESI objects to this Information Request as vague, overly broad, unduly 
burdensome and not reasonably related to EPA's lawful objectives under Section 104(e) 
of CERCLA or Section 308 and 311 of the CWA. Subject to the foregoing, HESI 
responds as follows: 

HESI has included with this response a spreadsheet which it prepared on or about July 2, 
2014, that lists: (a) the estimated volume of HESI's materials at the Site at the time of the 
incident; and (b) the estimated volume of HESI's materials left at the Site on or about 
July 1,2014. HESI has also included the material safety data sheets ("MSDSs") for each 
of the chemicals or products listed in the spreadsheet where there was a loss, except for 
diesel fuel. The product labels for these materials are affixed to containers. Accordingly, 
HESI has included digital photos of these labels. The diesel fuel was supplied by Pilot, a 
Statoil contractor, and thus Pilot would be in the best position to provide an MSDS and 
label information for that product. As noted in the response to Request No. 39, above, 
HESI has included with this response a figure produced by HESI employees dated July 8, 
2014, that depicts the approximate location of equipment at the Site as of 0900 EDT on 
June 28,2014, and estimates of the amounts of HESTs materials present in each piece of 
equipment. 

41. Identity and describe in detail the series of events that caused the fire and 
subsequent explosions at the Site on June 28,2014. Identify all persons, including 
contractors, with information about the cause of the fire. Submit any "root cause" 
analyses or any report that details the cause of the fire at the Site that began on 
June 28,2014. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what EPA considers to be,an 
"event[] that caused the fire" for purposes of this response. Furthermore, HESI objects to 
what appears to be EPA's position that HESI or any other person can determine a specific 
"cause" of tlie fire incident at the Site to a reasonable degree of certainty. In addition, 
HESI objects to this request to the extent it seeks information or documents that are 
protected from disclosure by the attorney-work product doctrine, the privilege associated 
with attorney-client communications, and/or otlrer applicable confidentiality protections 
and privileges. Finally, the investigation into this incident is ongoing, and HESI reserves 
the right to supplement this response if additional facts become available concerning the 
cause of the fire at the Site on June 28,2014. Subject to the foregoing, HESI responds as 
follows: 

The area of origin of the fire incident at the Site appears to be the west side of the 
primary (down hole) blender in the immediate vicinity of the hydraulic unit for the 
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blender. This liydiaulic unit was located aft of the blender's diesel powered deck engine 
and forward of the blender control room. While most of the normally discernible fire 
development patterns in the area of the primary blender were damaged extensively by the 
fire, the patterns of fire damage are consistent with the west side of the primary blender 
being the general area of origin of the fire. Tliis location of the origin of the fire is also 
consistent with eyewitness accounts from HESI employees who were present at the Site 
at the time of the fire incident. 

The first individual to observe the fire at the Site was the blender operator, Tony Beck. 
Mr. Beck indicated that while inside the blender control room during blender operations 
around 0900 EDT on June 28,2014, he felt a vibration of the equipment. He then 
checked the gauge panel and no obvious problem was indicated. Mr. Beck then 
proceeded to check the intake suction hoses at ground level on the east side of the blender 
to ensure that the blender was not experiencing a water supply issue. While checking 
these intake hoses, Mr. Beck obsei'ved liquid dripping fi'om the trailer deck (east side) in 
the vicinity of the hydraulic unit, which was south of his position. Mr. Beck estimated 
the flow of this liquid to be approximately one half gallon per minute. Mr*. Beck 
immediately proceeded to the deck level of the blender unit. While approaching the 
control room, he observed flames extending approximately two feet above and behind the 
gauge panel which was just forwai'd (south) of the control room. Mr. Beck then entered 
the control room and hit the "emergency stop" button. He then used his radio to report a 
fire in the blender. Next, he retrieved a nearby fire extinguisher from the north side of 
tlie platform, and as he approached the gauge panel area, he saw that the flames had 
grown much higher. At that time, he did not believe that the fire extinguisher would have 
had any effect on the fire. Upon making this observation, Mr. Beck decided to evacuate 
the area. He exited the blender platform via the steps on the east side of the unit and 
proceeded noilhward between the primary and secondary blender units toward the Sand 
Castle area where he met with other HESI personnel and continued to evacuate to the 
muster point at the main entrance of the Site. 

Mr. Beck's observations indicate tliat the initial area of fire was in the immediate vicinity 
of the hydraulic unit of the blender, and liis descriptions of the fire's rapid grovrth are 
consistent with the release and ignition of an ignitable liquid. In this observed area of 
origin, the most prominent source of fuel would have been the inadvertent release of 
pressurized automatic transmission fluid, which was being used as hydraulic fluid. 

The investigation concerning the fire incident at the Site on June 28,2014, is ongoing, 
and so no "root cause" or other non-privileged internal incident investigation report 
currently exists. Included in this response are non-privileged intei-view statements from 
thirteen HESI employees taken by HESI Ground Supervisor Bryan Parkin shortly after 
the fire. Statoil also obtained interview statements from certain HESI employees present 
at the Site at the time of the fire incident. Please let HESI know if EPA would like copies 
of these statements, or whether EPA is obtaining them from Statoil. 
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42, Identify the acts or omissions of any persons, other than your employees, 
contractors, or agents that may have caused the release or threat of release of 
hazardous substances, pollutants or contaminants, or oil from the Site on June 28, 
2014 and damages resulting therefrom. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawfijl objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what EPA considers to be an 
"act or omission.. .that may have caused the release or threat of release" for purposes of 
this response. Furthermore, HESI objects to what appears to be EPA's position that 
HESI or any other person can determine a specific "cause" of a release to a reasonable 
degree of certainty. Finally, the investigation into this incident is ongoing, and HESI 
reserves the right to supplement this lesponse if additional facts become available 
concerning tlie release or threat of release of substances from the Site on June 28,2014. 
Subject to the foregoing, HESI responds as follows; 

As part of the emergency response to the fire incident at the Site, HESI dispatched thi ee 
employees to provide support: Richard (Lee) Cox, William Weaver and Michael Ruby. 
All three HESI employees arrived at the Site by 1330 EDT on June 28,2014. Initially, 
the HESI employees provided support to Statoil, the operator in control of the Site, by 
supplying information about equipment locations and chemicals at the Site. Later in the 
afternoon, Michael Sherron—the State On-Scene Coordinator from the Ohio EPA 
Emergency Response Unit—^arrived at the Site and began to coordinate with Statoil on 
the emergency response. From the outset, Mr. Sherron indicated that his primary goal 
was to prevent another explosion at the Site and requested that Statoil and other 
contractors at the Site develop a plan to fight the fire. Mr. Sherron eventually focused on 
preventing the fire from reaching HESI's "Conex" trailer in the southwest corner of the 
well pad, because he believed that some of the materials in the Conex trailer, in particular 
an oxidizer, propane tanks, and acetylene tanks, presented a risk of explosion. 

Ultimately, Mr. Sherron decided that a water curtain should be established in the area of 
the Conex trailer using water pumped from the impoundment below the Site tlu'ough 
piping that ran parallel to the Conex trailer. He initially requested that HESI employees 
enter the well pad area to assist with these efforts. The HESI employees at the Site 
advised Mi-. Sherron and Statoil representatives that they believed that the risk to HESI 
employees establishing the water curtain and the risk to the environment from runoff 
from the water curtain outweighed the risk of explosion and loss of materials in the 
Conex trailer, and as a result the HESI employees declined to participate in this effort. At 
one point during these discussions. Mi-. Sherron indicated that he was less concerned 
about environmental impact resulting from the water curtain and instead his goal was to 
prevent another explosion. Mr. Sherron also stated that any person who interfered with 
establishing the water curtain would be escorted offsite by a sheriff. After the HESI 
employees reftised to participate in establishing the water curtain in the area of the Conex 
trailer due to their deep concerns regarding employee safety and the potential 
enviromnental consequences of this strategy, the HESI representatives present at the Site 
were not consulted by Mr. Sherron, Statoil or others in the command center concerning 
establishing, maintaining or containing the water curtain. 
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Eventually employees from Rockwater, another Statoil contractor, provided pumps to 
move tlie water from the impoundment up through the onsite pipe that bordered the 
Conex trailer and cut the pipe in various locations with a chain saw, whicli resulted in a 
water curtain spray in the area of the Conex trailer. EPA representatives arriving at the 
Site at 2000 EDT on June 28,2014, estimated that a minimum of 300,000 gallons of 
water was sprayed onto the Site and noted that the pumping of the water on the well pad 
resulted in uncontrolled runoff exiting the Site (a key risk that HESI representatives had 
identified in opposing the use of the water curtain spray) and entering an unnamed 
tributary of Opossum Creek. 

43. Describe in detail the series of events that caused fluid that had been pumped into 
Well #7 to flow back up the well and onto the Site uncontained on and after June 28, 
2014. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what EPA considers to be a 
"series of events" for purposes of this response. Furthermore, HESI objects to what 
appears to be EPA's position that HESI or any other person can determine a specific 
"cause" of fluid to flow back up Well #7H. Finally, the investigation into this incident is 
ongoing, and HESI reserves the right to supplement this response if additional facts 
become available concerning the release or tlireat of release of substances from the Site 
on June 28,2014. 

Subject to the foregoing, HESI responds that once the emergency alarm was sounded, all 
HESI employees immediately evacuated the well pad area to the muster point at the main 
entrance of the Site. Soon thereafter, these HESI employees were moved to locations 
further away from the Site. The tlu-ee HESI employees who subsequently arrived at the 
well pad provided support as described in the response to Request No. 42, above. 
Accoidingly, other than information that has been previously provided in response to 
other requests, HESI does not have information concerning the series of events that 
caused fluid that had been pumped into Well #7 to flow back up the well. 

44. If there were any sensors in Well #7H on June 28,2014, identify the sensors, their 
placement in the well, and provide any data received from those sensors during the 
hydraulic fracturing operations on Well #7H both prior to and after the incident on 
June 28,2014. 

HESI is not aware of any sensors present in Well #7H on June 28,2014. 

45. Provide any sampling data or analysis that was performed on the hydraulic 
fracturing fluid that spiiled out of Weil /f7H and onto the Site on and after 9:00 am 
EDT on June 28,2014. 

HESI did not sample or analyze any of the hydraulic fracturing fluid that spilled out of 
Well #7H and does not possess any sampling data or analysis of such fluid. 
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46. Estimate the amount of fluid that had been pumped into WeII#7H that flowed back 
up the well and onto the well pad on and after June 28,2014. Submit ail 
calculations and assumptions underlying the estimate. 

HESI objects to this request as unduly burdensome and outside the scope of EPA's 
information gathering authority under Section 104(e) of CERCLA or Section 308 and 
3II of the CWA. Subject to the foregoing, HESI responds that it does not have 
information concerning the amount of fluid that flowed back up Well #7H and onto the 
well pad on and after June 28,2014. 

47. To the best of your knowledge,, estimate the duration of the release or discharge of 
fluids from the Site. Explain how you determined the onset and mitigation of the 
release or discharge and what documents or information you relied on to make your 
determination. 

HESI objects to this request as unduly burdensome and outside the scope of EPA's 
information gathering authority under Section 104(e) of CERCLA or Section 308 and 
311 of the CWA. Subject to the foregoing, HESI responds that it does not have 
information concerning the duration or discharge of fluids from the Site other than as 
described in the response to Request No. 42, above, which response is incorporated by 
reference. 

48. Submit a detailed map depicting all of the areas impacted by the incident at the Site 
that began on June 28,2014. Show the extent of ail discharges and releases, location 
of recoveiy equipment, access routes and response staging areas, areas that were 
evacuated and roads that were closed (if applicable), and all other pertinent details. 
Include identified migration pathways from the Site to the unnamed tributai7 of 
Opossum Creek. 

HESI objects to this request as unduly burdensome and outside the scope of EPA's 
informatioit gathering authority under Section l'04(e) of CERCLA or Section 308 and 
311 of the CWA. Subject to the foregoing, HESI responds that it does not have a map 
depicting all areas impacted by the incident at the Site that began on July 28,2014. 
Furthermore, HESI does not have information that would enable HESI to create such a 
map. 

49. Submit copies of calculations showing the amount of oil discharged, the amount 
recovered during the cleanup, the amount lost to evaporation, the amount degraded 
into the environment, and the amount that may still be present in the environment. 

As indicated in the response to Request No. 40, above, HESI has included with this 
response a spreadsheet which it prepared on or around July 2,2014, that lists: (a) the 
estimated volume of HESI's materials at the Site at the time of the incident; and (b) the 
estimated volume of HESI's materials left at the Site on or about July 1,2014. HESI has 
not performed any other calculations referenced in Request No. 49 and does not possess 
sufficient information to perforin such calculations. 

23 



so. Describe the composition of any oil released on or after June 28,2014 including any 
additives. 

See HESPs response to Request No. 40, above, wliicli is incorporated herein by 
reference. 

51. For each material, including pollutants or contaminants, hazardous substances, oil, 
petroleum, and petroleum products, that was released or discharged as a result of 
the incident at the Site that began on June 28,2014, provide the following 
information. Describe your method or source of information and provide the 
calculations supporting the estimate provided. 

a. The amount released or discharged to the environment from the Site; 

b. The amount released or migrated onto and/or into the soil and/or the 
subsurface strata; 

c. The amount discharged into a sanitai7 sewer system. If any, describe the 
pretreatment conducted by your facility; 

d. The amount discharged into a storm sewer; 

e. The amount discharged into the Site drainage system; 

f. The amount discharged into the nnnamed tributary of Opossum Creek 
located approximately one and a half miles from the Site; 

g. The amount discharged or released to any other surface and a description of 
those surfaces; 

h. The amount that volatilized; 

i. The amount degraded into the environment; and 

j. The amount remaining in the environment. 

HESI has not peiformed any calculations concerning the information referenced in 
Request No. Si and does not possess sufficient information to perform such calculations. 

52. For the purposes of this question, the term "pollutant" shall have the same 
definition as that contained in Section 504 of the Clean Water Act. For any 
pollutant that was released or discharged as a result of the incident at the Site that 
began on June 28,2014, provide the following information. Describe your method 
or source of information and provide the calculations supporting the estimate 
provided. If the information has already been provided in response to Question #Sl, 
indicate the name of the pollutant and that the information was already provided. 

a. The amount released or discharged to the environment from the Site; 
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b. The amount released or migrated onto and/or into the soil and/or the 
subsurface strata; 

c. The amount disciiargcd into a sanitai^ sewer system; 

d. The amount discharged into a storm sewer; 

e. The amount discharged into the Site drainage system; 

f. The amount discharged into the unnamed tributary of Opossum Creek 
located approximately one and a half miles from the Site; 

g. The amount discharged or released to any other surface and a description of 
those surfaces; 

HESI has not performed any calculations conceniing the information referenced in 
Request No. 52 and does not possess sulTicient information to perform such calculations. 

53. Did any hazardous substance react with any substance to cause a by-product? If so, 
explain and provide the calculations to show the reaction and quantity of each by
product released. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. Subject to the foregoing, HESI responds that it does 
not have infonnation that indicates that any hazai-dous substance at the Site reacted with 
another substance to cause a by-product. 

54. Submit copies of all reports and analytical results related to the monitoring or 
sampling of the areas impacted by the incident at the Site that began on June 28, 
2014. Do not include reports and data already submitted in response to other 
response items in this Information Request. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawRil objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what is meant by "areas 
impacted by the incident at the Site." Subject to the foregoing, HESI responds that all 
reports and analytical results related to soil, water (ground and surface) or air quality in 
HESI's possession, custody or control associated with the Site are included in the 
response to Request No. 12, above, wliich is incorporated herein by reference. 

55. Submit copies of all photographs and video related to the fire and subsequent 
response efforts on and after June 28, 2014 at the Site. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of tiie CWA. In particular, it is unclear what is meant by 
"subsequent response efforts." Subject to the foregoing, included in this response are two 
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videos taken by one of HESI's employees, Clay Thompson, on June 28,2014, from two 
locations outside the well pad area. In addition, HESI possesses over 700 photos of HESI 
equipment taken on or about July 1,2014, after the fire had been extinguished. Please 
inform HESI whether EPA wishes for HESI to provide copies of these photos to EPA. 

56. Describe in detail the actions taken by your employees and/or anyone else regarding 
the emergency response to the fire and release, including any and all chemicals used, 
the handling or clean-up of the materials, oil, hazardous substances, and hazardous 
chemicals released, including transportation and disposal. 

HESI objects to this request as vague, overly broad, unduly burdensome aiid not 
reasonably related to EPA's lawful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In pai ticular, it is unclear what is meant by "regarding 
the emergency response to the fire and release." For purposes of this response, HESI 
assumes that the "emergency response" includes the time period from when the fire 
incident started to when the fire was extinguished on June 29,2014. 

Additionally, the request to describe the actions "of anyone else" is overbroad and 
excessive on its face. Between HESI employees (both on site and in other locations), 
Statoil employees, other contractors hired by Statoil, and any first respoiiders to the 
incident, there are likely hundreds of people who took some sort of action as part of the 
emergency response to the incident. Describing the actions of each of those people "in 
detail," to the extent HESI even has knowledge of those actions, is completely 
unreasonable and unlikely to provide additional relevant information. Subject to the 
foregoing, HESI responds as follows: 

Once the emergency alarm was sounded on June 28,2014, all HESI employees 
immediately evacuated the well pad area to the muster point at the main entrance of the 
Site. Soon thereafter, these HESI employees were moved to locations further away from 
the Site. The three HESI employees who subsequently arrived at the Site provided 
support as described in HESI's response to Request No. 42, above, which is incorporated 
herein by reference. 

57. Provide copies of any RCRA hazardous waste manifests for hazardous wastes 
removed from the Site after June 28,2014. 

HESI does not possess any RCRA hazardous waste manifests for hazardous wastes 
removed from the Site after June 28,2014. 

58. Identify the party that established the water curtain used to protect a trailer 
containing compressed gas cylinders and the source of the water utilized to establish 
the water curtain. If the water was not fresh water, describe its composition. 

Please see HESI's response to Request No. 42, above, which is incorporated herein by 
reference. HESI has no information about the source or composition of the water utilized 
to establish the water curtain. 
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59. If any fluids and substances were released to a containment area, please respond to 
the following information requests: 

a. What is the containment area made of? 

b. What are the dimensions of the containment area? 

c. Did the containment area contain a neutralization agent? If so, what and 
how much of the neutralization agent was present? 

HESI does not have information about whether fluids and substances were released to a 
containment area at the Site or any information about the size and construction of any 
containment area that may have received a release of fluids and substances at the Site. 

60. What secondary containment, if any, was in place at the Site on June 28,2014? If 
that secondai-y containment failed to work properly, then identity why the 
secondary containment failed to work properly. 

HESI objects to this request as vague, overly broad, unduly burdensome and not 
reasonably related to EPA's la^vful objectives under Section 104(e) of CERCLA or 
Section 308 and 311 of the CWA. In particular, it is unclear what is meant by "work 
properly." Subject to the foregoing, as a contractor hired by Statoil to perform hydraulic 
fracturing services at the Site under the direction and supervision of Statoil, HESI was 
not responsible for establishing, maintaining or observing the operation of secondary 
containment. HESI believes that some earthen berrns were located in portions of the well 
pad boundary. In addition, Statoil supplied rig matting tlrroughout the well pad area. 
HESI does not have sufficient information to respond whether or not the secondary 
containment described above worked properly. 

61. Are you or your consultants planning to perform any investigations of the soil, 
water (ground or surface), geology, hydrology or air quality on or about the Site? 

No. 

If so, identify: 

a. What the nature and scope of these investigations will be; 

b. The contractors or other persons that will undertake these investigations; 

c. The purpose of the investigations; 

d. The dates when such investigations will take place and be completed; and 

c. Where on the Site such investigation will take place. 
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62. Provide copies of all investigative documents prepared by you, your agcuts, or your 
contractors with respect to the incidents of June 28,2014 through now at the Site. If 
these have already been provided in response to another Information Request, 
indicate the question number. 

Please see HESI's response to Request No. 41, which is incorporated herein by reference. 

63. Submit copies of all correspondence with the Ohio Department of Natural 
Resources (ODNR), Ohio Environmental Protection Agency (OEPA), local officials, 
your insurers, and the United States Fish and Wildlife Service that involve the 
incident at the Site, the response at the Site, and any other incident-related event 
from June 28,2014 through the present. 

In response to this request, HESI has included copies of correspondence with ODNR, 
OEPA, local officials (i.e., officials representing agencies located in Clarington, OH or 
Momoe County, OH), HESI's insurers and the United States Fish and Wildlife Service 
that relate to the incident or the incident response. HESI has also included 
correspondence with the Ohio River Valley Water Sanitation Commission (ORSANCO), 
the Kentuck Department of Enviromnental Protection and certain area water authorities. 
Please note that HESI considers some of the materials being provided in rcsnonse to 
this request to constitute confidential business information or trade secrets. In 
accordance witli Enclosure A of the Information Request, these materials are identified 
with a "CBI" prefix and are being provided in a separate binder. HESI notes that the 
documents submitted in response to this request include correspondence with OEPA that 
resulted in OEPA determining that the confidential business information associated with 
hydraulic fracturing additives is entitled to protection from disclosure by OEPA as a trade 
secret. HESI believes this supporting correspondence with OEPA similarly establishes 
that the information designated as confidential in the response to this request is entitled to 
protection from disclosure by EPA as confidential business information. 
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DECLARATION 

I declare under penalty of peijury that I am authorized to sign this Response on behalf of 
Respondent and that the foregoing responses, to the best of ray knowledge and belief, are 
complete, true, and correct. 

Executed on October 13,2014. 

''—nturr Signature 

PdntName ' Type or 

Que. 
Tide 
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PARTI 

item 1. Business. 
General description oj businew 
Hallibuiton Company's predecessor was established in 1919 and mcorporated under ihe laws oflhc Stale of Delaware ui 1924 We arc a leading 

piovider of services and products to ihc energy indusiry related to the exploration, development, and piixiuctinn of oil and naiuml gas Wc serve major, 
national, and independent oil and natural gas companies throughout the world and operate under w-o divisions, which form the basis for the two opemting 
segments we report, the Completion and Production segment and the Dnlling and Fvaluation segment 

- our Completion and Production segment delivers cementing, stimulation, intervention, pressure control, specialty chemicals, artificial lifl, and 
completion services The segment consists of Production Enhancement. Cementing. Completion Tools, Halliburton Boots & Coots, Multi-Chem. 
and Halliburton Artificial Lift 

- our Dnlling and Evaluation segment provides field and reservou modeling, dnllmg, evaluauon. and precise wellbore placement solutions that 
enable customeis to model, measure, dnll, and optimize their well construction activities The segment consists of Baroid. Spen^ Drilling. 
Wireline and Perforating, Drill Bits and Services, Landmaik Software and Services, Testing and Suhsea, and Consulting and Project 
Management 

See Note 2 to the consolidated financial statements for further financial informatinn related to each of our business segments and a descnption of the 
services and products provided by each segment We have significant manufacturing operations in vanous locations, including the United States. Canada, 
Malaysia, Singapore, and the United Kingdom 

Business strategy 
Our business strategy is to secuie a distinct and sustainable competitive position as an oilfield service company by delivenng services and products 

that enable our customers to extract proven reserves and maximize recovery Our objectives are to 

.create a balanced portfolio of services and products supported by global mfrasuuctiu'e and anchored by technological innovation to further 
differentiate our company, 

- reach a distinguished level of opcrdtional excellence that reduces costs and cieates teal value, 
- preserve a dynamic workfoice by being a preferred employer to attract, develop, and letam the best global talent, and 
- uphold our strong ethical and business standards, and maintain tltc highest standards of health, safety, and environmental peiiomtance 

Markets and competition 
We are one of the world's largest diveisified energy services companies Our services and products are sold in highly contpetiUve markets throughout 

the world Compcutivc factors impacting sales of our services and products mcludc 

- price. 
- service delivery (including the ability to deliver services and products on an "as needed, where needed" basts), 
- health, safety, and environmental standards and practices, 
- service quality, 
- global talent retention, 
- understandmg the geological characteristics of the hydrocarbon reservoir, 
- product quality, 
- wananty, and 
- technical proficiency 

We conduct busmess worldwide in approximately 80 countries The business operations of our divisions are organized around four pnmaiy 
geographic regions North America, Latin America. Eiuope/Afnca/CIS, and Middle East/Asia In 2013. 2012. and 2011 based on the location ol services 
provided and products sold, 49%. 53%. and 55% ui oiu consolidated revenue was from the United States No other countiy accxiunted for more than 10% of 
our consolidated revenue during these periods Sec "Management's Discussion and Analysis of Financial Condition and Results of Operations - Business 
Environment and Results of Operations" and Note 2 to the consolidated Enancial statements fur additional futancial information about our geographic 
operations m the last ihitM: years Because lite markets for our services and products are vast and cross numerous geographic Imes. it is not pracucable to 
provide a meaningful esumate of the total number of our competitor The uidustnes we serve are highly competitive, and we have many substantial 
competitors Most of our services and products are marketed through our servicing and sales organizations 

Operations m some countries may be adversely affected by unsculcd political conditions, acu of terronsm, civil unrest, cxpropnation or other 
governmental actions, foreign currency exchange icsuietions, and highly inflaUonaiy currcneies, as well as other geopolitical factors Wc believe the geographic 
diversification of our busmess activities reduces the iisk that loss of operations in any one coimtry, other than tlie United States, would significantly unpact 
the conduct of our operauons taken as a whole 
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Information regaiding our exposure to foreign currency fluclualions, risk concentration, and financial instruments used to minimise risk is included 
in "Management's Oiscussion and Analysis of fmancial Condition and Results of Opeiations - financial Instrument Market Risk ' and in Note 13 to tlie 
consolidated financial statements 

Customers 
Our revenue from continumg operations during the past three years was derived from the sale of services and products to the energy industry No 

customer represented moie than 10% of our consolidated revenue in any period presented. 
Ravf materials 
Raw materials essential to our business are normally readily available Market conditions can tngger constraints in the supply of certain raw 

materials, such as proppants, hydrochlonc acid, and gels, utcluding guar gum (a blending addiUve used m our hydraulic fracturing process) We are always 
seeking ways to ensure the availability of resources as well as manage costs ol raw materials Our procurement department uses our size and buying power to 
enhance our access to key materials at competitive prices 

Research and devdopment costs 
We mamtam an acU ve research and development pnigram The program improves products, processes, and engmeenng standards and practices that 

serve the changuig needs of otu customers, such as those related to high pressure and high temperature envuxinments. and also develops new products and 
processes Our expenditures for research and development activities were $588 million m 2013. $460 million in 2012, and $401 million m 2011 We 
sponsored over 95% of these expenditures in each year 

Patents 
We own a large number of patents and have pending a substantial number of patent applications covering various products and processes We are 

also licensed to utilize patents owned by otlicrs We do not considei any particular patent to be material to our business opeiations 
Seasonality 
Weather and natural phenomena can temporarily affect the performance of our services, but the widespread geographical locations of our opcraUons 

mitigate those effects bxamplcs of how weather can impact our business mcludc 

- the severity and duration of the wmter tn North America can have a significant impact on natural gas storage levels and drilling acUvity, 
- the liming and duration of the spnng thaw in Canada directly affects activity levels due to toad restnctions 
- typhoons and humcanes can disrupt coastal and offshore operauons, and 
- severe weather during the winter months normally results in reduced activity levels in the North Sea and Russia 

Additionally, customer spending patterns for soflware and various other oilfield services and pioducts can result in higher activity in the fourth 
quarter of the year 

Employees 
AtDeccmber3l,20l3, weemployedapproximately 77,000 people worldwide compared to approximately 73,000at December 31,2012 At 

December 31, 2013 approximately 15% of our employees were subject to collective bargaining agreements Ba.sed upon the geographic diversificalion of these 
employees, we do not bel icve any nsk of loss from employee strikes or other collective actions would be material to the conduct of our operations taken as a 
whole 

Environmental regulation 
We <ue subject to numerous enviiunmental, legal, and regulaluiy rcquuements related to our operations worldwide For further information related to 

environmental matters and legulation, see Note 8 to the consolidated financial statements and Item 1(a), "Risk Factors " 
Hydraulic fractunng process 
1 lydraulic fractunng is a process that creates fractures extending from the well bore through the rock formation to enable natural gas or oil to move 

mure easily through the rock pores to a production well A signilicant puniun ol our Completion and Piuduction segment provides hydraulic fractunng 
servic-es to cusuimeis developing shale natural gas and shale oil From time to Ume, quesUons arise about the scope of our operations in the shale natural gas 
and shale oil sectors, and the extent to which these operations may affect human health and the environment 

We generally design and implement a hydraulic fracturmg operation to "stimulate" the well, at the direction of our customer, once the well has been 
dniled. cased, and cemented Our customer is generally responsible for providing the base fluid (usually water) used in the hydraulic fracturing of a well We 
supply the proppant (often sand) and any additives used in the overall fractunng fluid mixture In addition, we mix the additives and proppant with the base 
fluid and pump the mixture down the wcUborc to create the desiied fractuies in the tai get foimatton 'Che customer is responsible for disposing of any matertals 
that are subsequently pumped out of the well, including flowback fluids and produced water 

As part of the process of constructing the well, the customer will lake a niunber of steps designed to protect dnnking water resources In particular, 
the casmg and cementing of the well are designed to provide "zonal isolation" so that the fluids pumped down the wellbore and the oil and natural gas and other 
materials that arc subsequently pumped out of the well will not come mto contact with shallow aquifers or other shallow formations through which those 
materials could potentially migrate to the surface 
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The potential envimnmental impacts ofhydraulic fracturing have been studied by numerous government entities and others In 2004 the United 
States Rnvironmental Pmtection Agency (CPA) conducted an extensive study ofhydraulic fractunng practices, focusing on coalbed methane ivells. and their 
potential effect on underground source.s of dnnking water The T.PA's study concluded that hydraulic fiactunng of coalbed methane wells poses little or no 
threat to underground sources of dnnking water At the request of Congress, the EPA is currently undertaking another study of the relationship between 
hydiaultc fracturing and dnnking water resources that will focus on the fiactunng of shale nauiral gas wells 

We have made detailed information regarding our fracniring fluid composition and breakdown available on our internet web site at 
www halliburton com Wc also have proactively developed processes to provide oiu customers with the chemical constituents of our hydraulic fracturing 
fluids to enable our customers to comply with state laws as well as voluntary standards established by the Chemical Disclosure Registry, www fracfocus org 

At the same time, we have mvested considerable resources in developing our CleanSuite^'^ hydraulic fracturing technologies, which offer our 
customers a vanety of environment-friendly altematives related to the use ofhydraulic frachinng fluid additives and other aspects of our hydraulic fractunng 
operabons We created a hydraulic fractunng fluid system comprised of malenals sourced entirely from the food industry In addition, we have engineered a 
process to control the growth of bactena in hydraulic fractunng fluids that uses ultraviolet light, allowing customers to minimi/e the use of chemical biocides 
We are coininitted to the continued development of innovative chemical and mechanical technologies lhat allow for more economical and environmentally 
friendly development of the world's oil and natural gas reserves 

In evaluating any environmental nsks that may be associated with our hydraulic fractunng services, it is helpful to understand the role that we play 
in the development of shale natural gas and shale oil Our pnncipal task generally is to manage the process of injectmg fractunng fluids into the borehole to 
"stimulate" the well Thus, based on the provisions in our contracts and applicable law, the pnmary environmental nsks we face are potential pre-injection 
spills or releases of stored fractunng fluids and potential spills or releases of fuel or other fluids associated with pumps, blenders, conveyors, or other above-
ground equipment used m the hydraulic fractunng process 

Although possible concerns have been raised about hydraulic fractunng operations, the circumstances dcscnbcd above have helped to mitigate those 
concerns 'lo date, wc have not been obligated to compensate any mdemnified party for any environmental liability ansmg directly from hydraulic fiactunng. 
although there can be no assurance that such obligations or liabilities will not ansc m the future 

Working capita! 
We fund our busmess operations through a combination of available cash and equivalents, short-term investments, and cash flow generated from 

operations In addition, our revolving credit facility is available for additional working capital needs 
Web site access 
Our annual rcpotts on Form 10-K, quarterly reports on Form 10-Q, cunent reports on Form 8-K, and amendments to those reports filed or furnished 

pursuant to Section 13(a) or 15(d) of the Exchange Act of 1934 are made available free of charge on our mtemet web site at www halliburton com as soon as 
reasonably practicable after we have electromcally filed the material with, or furnished it to, the Securities and Exchange Commission (SEC) The pubhc may 
read and copy any matenals we have filed with the SEC at the SBC's Public Reference Room at 100 F Street, NE, Washmgton. DC 20549 Information on the 
operation of the Public Reference Room may be obtained by callmg fhe SEC at 1-800-SEC-0330 The SEC maintains an internet site that contains our reports, 
proxy and information statements, and our other SEC filings The address of that web site is www sec gov We have posted on our web site our Code of 
Business Conduct, which applies to all of otu employees and Directors and serves as a code of ethics for our principal executive officer, pnncipal financial 
officer, pnncipal accountmg officer, and other persons performing similar funcbons Any amendments to our Code of Busmess Conduct or any waivers from 
provisions of our Code of Business Conduct granted to the spcaficd officers above are disclosed on our web site within four business days aflci the date of 
any amendment or waiver perlauung to these officeis There have been no waivers from provisions of our Code of Busmess Conduct for the years 2013 
2012, or 2011 Except to the extent expressly stated otherwise, infonnatinn contained on or accessible from our web site or any other web site is not 
incorporated by reference into this annual report on Form 10-K and should not be considered part of this report 

Executive Officers of the Registrant 

The following table indicates the names and ages of the executive officers of Halliburton Company as of February 7, 2014, including all offices and 
positions held by each m the past five years 

Name and Age Offices Held and Term of Office 

James S Brown President, Western Hemisphere of Halliburton Company, since January 2008 
(Age 59) 
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Name nnd Age 

ChnstianA Gaicia 
fAgc 50) 

M>rtle L Jones 
(Age 54) 

* Oaviil J Lcsar 
(Age 60) 

• Mark A McCollum 
(Age 54) 

Timolhy M MeKeon 
(Age 41) 

* JefTrcyA Miller 
(Age 50) 

Offices Held and Term of Office 
Senior Vice Prcsidenl and Chief Accounting Officer of Halliburton Company, since January 2014 

Senior Vice President and Treasurer ol Hallibiuton Company. September 2011 to December 201.1 
Senioi Vice President. Investoi Kelations of Hallibuilon Company January 20II to August 2011 
Vice President, Investor Relations of Halliburton Company, December 2007 to December 2010 

SemorVice President Tax of Halliburton Company, smce March 2013 

Senior Managing Director ol Ta.x and Internal Audit, Sers'ice Corporation International, February 2008 to February 
2013 

Chairman of the Board, President, and Chief Executive Officer of Halliburton Company, since August 2000 

Executive Vice President and Chief Financial OffiLcr of Halliburton Company, since January 2008 

Vice President and Treasurer of Halliburton Company, since January 2014 

Assistant Trcasuier of Halliburton Company, September 2011 to December 2013 
Director of Finance. Dnlling & Evaluation Division of Halliburton Company, February 2011 to August 2011 
Director of Treasury Operations of Hallibuilon Company. March 2009 to January 2011 
Senior Manager, Corporate Finance of Halliburton Company, August 2006 to February 2009 

Executive Vice President and Chief Operating Officer of Hallibiu'lnn Company, since September 2012 

Senior Vice President, Global Business Dc-vclopmcnt and Maikcung of Halliburton Company, January 2011 to 
August 2012 

Semor Vice President, Gulf of Mexico Region of Halliburton Company, January 2010 to December 2010 
Vice Piesidcnt, Baioid, May 2(X)6 to December 2009 

* Lawrence J Pope 
(Age 45) 

Joe D Rainey 
(Age 57) 

Executive Vice President of Admmistration and Chief Human Resources Officer of Halliburton Company, since 
January 2008 

President, Eastern Hemisphere of Halliburton Company, since January 2011 

Senior Vice President, Eastern Hemisphere of Halliburton Company. January 2010 to December 2010 
Vice President, Eurasia Pacific Region of Halliburton Company, January 2009 to December 2009 

* Robb L Voyles(Age56) Executive Vice President and General Counsel of Hallibunon Company, smce January 2014 
Scruoi Vice President, Law of Halliburton Company, September 2013 to December 2013 
Partner, Baker Botts LLP, lanuary 1989 to August 2013 

* Members of the Policy Committee of the registrant 

There are no family relationships betv 1 the executive officers of the registrant or between any director and any executive officer of the registrant 
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Item 1(a). Risk Factors. 

The slateiTicnls in Ihis section describe the known matenal nsks to our bu.sines.s and should be considered carefully 

IFe, among other,, have been named as a defendant in numerous iawsuils and there have been numerous investigations relating to the 
Macondo well incident that could have a material adverse effect on our liquidity, consolidated results of operations, and consolidated finaiiaal 
condition. 

The semisubmeiMble dniling ng. Oecpwater Honron, sank on Apnl 22. 2010 after an explosion and fire onboard the ng that began on Apnl 20, 
2010 The Deepwater Horizon was owned by Trdnsocean Ltd and had been drilling the Macondo exploration well in Mississippi Canyon Block 252 in the 
Guir of Mexico for the lease operator, BP Exploration (BP Exploration), an mdirect wholly owned subsidiary of BP p 1 c (BP p 1 c , BP Exploration, and their 
affiliates, collectively, BP) There were eleven fatalities and a number of mjunes as a result of the Macondo well mcident Crude oil escaping from the 
Macondo well site spread across thousands of square miles of the Gulf of Mexico and reached the United States Gulf Coast We performed a vanety of 
services fur BP Exploration, includmg cenienlmg, mud lugging, directional drilling, measuremenl-while-dnllmg, and ng data acquisition sers'ices 

We are named along with other luiaffiliated defendants m more than 1,800 complaints, most of which are alleged class-acUons, mvolving pollution 
damage claims and at least eight personal injiuy lawsuits involving four decedents and at least 10 allegedly injured persons who were on the drilluig ng at the 
time of the mcident At least six additional lawsuits nammg us and others relate to alleged personal injunes sustamed by those rcspondmg to the explosion and 
oil spill Other defendants in the lawsuits have filed claims agamst us seeking subrugatioru mdemniCcaUoii, mcluding with respect to liabilities imder the Oil 
Pollution Act of 1990 (OPA). contnbution and direct damages, and alleging negligence, gross negligence, fraudulent conduct, willful misconduct, and 
fraudulent concealment Sec Note 8 to the consolidated financial statements Addiuonal lawsuits may be filed against us, uicludmg civil actions under federal 
statutes and regulations, as well as cnnunal and civil actions under state statutes and regulations Those statutes and regulations could result m cnnuna] 
penalties, including fmes and impnsonment. as well as civil fines, and the degree of the penalues and fmes may depend on the type of conduct and level of 
culpability, includmg strict liability, negligence, gross negligence, and knowing violations of the statute or regulation 

In addiUon to the claims and lawsuits described above, several regulatory agencies and others have invesUgated or are uivestrgating the cause of tlic 
explosion, fire, and resultmg oil spill Reports issued as a result of those invesUgalions have been entical of BP, Transoeean, and us. among others For 
example, one or more of those reports have concluded that primary cement failure was a direct cause of the blowout, cement testing performed by an 
independent laboratory "strongly suggests" that the foam cement shirry used on the Macondo well was tmstable, and that numerous other oversights and 
factors caused or contributed to the cause of the incident, mcluding BP'S failure to run a cement bond log, HP's and Tronsoccan's failure to properly conduct 
and interpret a negative-pressure test, the failure of the drdlmg crew and otu surface data loggmg specialist to recognize that an unplanned influx of oil, natural 
gas, or fluid into the well was oecurnng, eommumcation failures among BP, Transoeean, and us, and flawed deetsions relating to the design, eonslruction, 
and tesung of bamers entical to the temporary abandonment of the well 

In October 2011, the Bureau of Safety and Environmental Enforcement (BSEE) issued a notification of Incidents of Noncompliance (INCs) to us for 
allegedly violating federal regulations relatmg to the failure to take measures to prevent the unatithoiized release of hydrocarbons, the failure to take precautions 
to keep the Macondo well under control, the failure to cement the well m a manner that would, among other thmgs, prevent the release of fluids into the Gulf of 
Mexico, and the fadure to protect health, safety, property, and the environment as a result of a failure to perform operauons m a safe and workmanlike 
manner Aeeordmg to the BSEE's notice, we did not ensure an adequate barrier to hydrocarbon flow after cemenung the production casmg and did not detect 
the influx of hydrocarbons until they were above the blowout preventer stack We understand that the regulations m effect at the time of the alleged violaUons 
provide for fines of up to 513,000 per day per violation We have appealed the INCs to the Intenor Board of Land Appeals (I BLA) In January 2012. the 
IBI.A, in response to our and the BSEE's joint request, suspended the appeal pending certain proceedings in the multi-distnci litigation (M DL) tnal Once the 
MDL court issues a final decision in the tnal, we expect to file a proposal for funher action m the appeal The BSEE has aimounced that the INCs will be 
reviewed for possible imposition of civil penalties once the appeal has ended llie BSEE has stated that this is the first lime the Depanment of the Intenor has 
issued INCs directly to a contractor that was not the well's operator 
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Our contract with HP Fxploratinn relating to the Macondo well generally provides for our indemnification by HP Exploration foi certain potential 
claims and expenses relaling to ihe Macondo well incident BP Exploration, in connection with filing its claims with respect to the MDl. piocceding asked the 
court to declare that it is not liable to us in contribution, indemnification, oi otherwise with respect to liabilities arising Irom the Macondo well incident Other 
defendants in the litigation have generally denied any obligation to contribute to any liabibties arising from the Macondo well incident In January 2012. the 
court ui the MDL proceeding entered an older in response to our and HP's motions for summaiy judgment regarding ceitam indemnification matters The court 
held that BP is required to indemnify us for third-party compensatory claims, or actual damages that ansc from pollution or conlammatinn that did not 
originate from our property or equipment located above the surface of the land or water, even if we are found to be grossly negligent The court also held that 
BP does not owe us indemnity for punitive damages or for civil penalties under the Clean Water AclfCWA), if any. and that fraud could void the indemnity 
on public policy grounds The court in the MDL proceeding deferred ruling on whether our uidemnificaUon from BP covers penalties or fines under the Outer 
Continental Shelf Lands Act, whether our alleged breach of our contract with BP Exploration would mvalidate the mdenmity, cmd whether we committed an 
act that materially increased the nsk to or prejudiced the nghts of BP so as to mvalidate the indemnity 

The rulings m the MDL proceeding regardmg the mdemnities are based on mantime law and may not bind Ihe detemiination of similar issues m 
lawsuits not comprising a part of the MDL pniccxHling Acuordmgly, it is possible that different conclusions with respect to indemnities will be reached by 
other courts 

Indemnificauon for criminal fines or penalties if any, may not be available if a court were to find such indemnification unenforceable as against 
public policy In addition, certain state laws, if deemed to apply, would not allow for enforcement ofmdemnification lor gross negligence, and may not allow 
for enforcement of mdemnificauon of persons who are found to be neghgent with respect to personal mjuiy claims We may not be insured with respect to civil 
or criiiunal Enes or penalties, if any, piusuant to the terms of our insuiance policies 

BP'S public filings mdicate that BP has recognized in excess of S40 billion in pre-tax cliaiges, excluding offsets for settlement payments received 
from certain defendants m the MDL, as a icsult of the Macondo well incident BP's public filings also mdicatc that the amount of among other things certain 
natural resource damages with respect to certain OPA claims, some of which may be mcluded in such charges, cannot be reliably estimated as of the dates of 
those filings 

We arc cunently unable to fiilly estimate the impact the Macondo well mcident will have on us We cannot predict the outcome of the many lawsuits 
and mvesiigations relating to the Macondo well incident, including orders and lulings of the court that impact the MDL, the results of the MDL tnal, the effect 
that the settlements between BP and the Plamliflfr' Steering Committee (PSC) in the MDL and other settlements may have on claims against us. or whether we 
might seule with one or more of the parties to any lawsuit or mvestigalion The first two phases of the .MDL trial have concluded, and the MDL court could 
begin issuing rulmgs at any time A determination that the pcrfot mance of our services on the Dccpwatcr Horizon constituted gross negligence could result in 
substantial liability to the numerous plaintiffs for pumtive damages and potentially to BP with respea to its direct claims against us 

As of December 31,2013, our loss eontuigency reserve for the Macondo well incident, relating to the MDL, remained at S1 3 billion, which 
represents a loss conUngency that is probable and for which a reasonable estimate of loss can be made We have participaled ui iniermittcnt discussions with 
the PSC regardmg the potential for a settlement that would resolve a substantial portion of the claims pending in the MDL tnal BP, however, has not 
participated m any recent settlement discussions with us 

Reaching a senlement mvolves a complex piocess, and there can be no assuiance as to whether or when we may complete a settlement In addition, 
the settlement discussions we have had to date do not cover all parties and claims relating to the Macondo well incident Accoidmgly, there are addmonal loss 
contmgencies relating to The Mcicondo well incident that arc reasonably possible but for which we cannot make a reasonable estimate Given the numerous 
potential developments relatmg to the MDL and other lawsuits and mvestigations. which could occur at any time, we may ac^usl our estimated loss 
contingency reserve in the future Liabilities ansing out of the Macondo well incident could have a material adverse effect on our liquidity, consolidated results 
of operations, and consolidated financial condition 
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Our operation\ are \uhject to political and economic invability, nsk of government actioin, and cyber attacks that could have a material 
adverse effect on our business, consolidated results of operations, and consoUdated financial condition. 

We are e'cpo'red to n'lk'; tnhcrenl in doing liu«iness in each of ihe counlnes in which we operate Our operationi arc suhjeci to vanoua nsks unique to 
each country that could have a materia] adverse effect on our business, consolidated results of operations and consolidated financial condition With respeci 
to any particular country, these nsks may include. 

- political and economic instability, uicluding 
• civil unrest, acts of tcrronsm, force majeure, war or other armed conflict. 
• inflation, and 
• currency fluctuations, devaluations, and conversion restrictions, and 

- governmental actions that nuy 
• result in expropriation and nationalization of our assets m that country, 
• result in confiscatoiy taxation oi other adverse tax policies, 
• limit or disrupt markets, restrict payments, or limit the movement of funds. 
• result in the dcpnvation of contract rights, and 
• result in the inability to obtain or retain licenses required for operation 

For example, due to the unsettled political conditions m many oil-producmgcountnes, our operaUons, revenue, and profits are subject to the adverse 
consequences of war, the effects of terrorism, civil unrest, strikes, cuncncy controls, and governmental actions These and other nsks described above could 
result in the loss of our persormel oi assets, cause us to evacuate our personnel from certain countnes. cause us to increase spcndmg on sectu-ity worldwide, 
disrupt financial and conmiercial markets includmg the supply of and piicmg for oil and natural gas, and generate greater political and economic mstability 
in some of the geographic areas in whuh we operate Areas where we operate that have significant nsk include, but arc not limited to the Middle East, Noith 
Aihca, Angola, Argentina. Azerbaijan, Colombia, Indonesia, Kazakhstan, Mexico Nigeria, Russia, and Venezuela In addition, any possible reprisals as a 
consequence of military or other action, such as acts of terronsm in the Umted States or elsewhere, could have a material adverse effect on our business, 
consolidated results of operations, and consolidated financial condition 

Our operations are also subject to the nsk of cyber attacks If our systems for protecting against cybcrsecunty nsks prove not to be sufficient, we 
could be adversely affected by, among other things, loss or damage of intellectual property, propnetary information, or customer data, havmg our business 
operations mterrupted, and increased costs to prevent respond to, or mitigate cybcrsecunty attacks These nsks could have a material adverse effect on our 
business, consolidated results of operations, and consolidated financial condition 

Our operations outside the United States require us to comply with a number of United States and international regulations, violations of 
which could have a material adverse effect on our business, consolidated results of operations, and consolidatedfinancial condition. 

Our operations outside the United States require us to comply with a number of Umted States and intemauonal regulations For example, our 
operations ui countnes outside the United States are subject to the United States Foreign Corrupt Practices Act (FCPA) which prohibits United States 
companies and their agents and employees from providing anything of value to a foreign official for the purposes of mfluenciiig any act or decision of these 
individuals m their official capacity to help obtam or retain business, direct business to any person or corporate enuty, or obtain any unfair advantage Our 
activities create the risk of unauthonzed payments or offers of payments by our employees, agents, or joint venture partners that could be in violaUon of the 
FCPA, even though these parties are not subject to our control We have mtemal control policies and procedures and have implemented tramuig and compliance 
programs for our employees and agents with respect to the FCPA However, we cannot assure that our policies, procedures, and programs always will protect 
us from reckless or criminal acts committed by our employees or agents AllegaUons of violations of applicable anti-coiruption laws, including the FCPA, may 
result in mtemal, independent, or govemmenl mvestigations ViolaUuns ol the FCPA may result m severe crimuul or civil sanctions, and we may be subject to 
other liabiliUes, which could have a matenal adverse effect on our business, consolidated results of operations, and consolidated financial condition In 
addition, investigations by governmental authorities as well as legal, social, economic, and political issues in these countnes could have a matenal adverse 
effect on our business, consolidated results of operations, and consolidated financial condition We are also subject to the risks that our employees, joint 
venture partners, and agents outside of the United Slates may fail to comply with other appbcable laws 
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Changes MI, compliance with, or our failure to comply with laws in the couutrtes in which we conduct business may negatively impact our 
ability to provide services in, make sales of equipment to,'and transfer personnel or equipment among some of those countries and could have a 
material adverse effect on our business and consolidated results oj operations 

In the counlnes in which wc conduct business, wc arc subject to multiple and at times, inconsistent reguJatoiy regimes, mcluding those that govern 
our use of radioactive materials explosives, and chemicals in the course of our operations Various national and uitemational rcgulatoiy regimes govern the 
shipment of these items Many cnuntnes, but not all. impose special controls upon the expon and import of radioactive materials explosive.s. and chemicals 
Our ability to do business is subject to maintaining required licenses and complying with these multiple regulaloiy requiremencs applicable to these special 
products In addition, the various laws governing import and export of both products and technology apply to a wide range of services and pmducts we offer 
In turn, this can alTccl our employment practices ol huing people ul diHerent ndtionalities because these laws may prohibit or limit access to some products or 
technology by employees ol various nationalities Changes in, compliance with, or our failure to comply with these laws may negatively impact our ability to 
provide services in, make sales of equipment to, and transfer personnel or equipment among some ol the countnes in which we operate and could have a 
matenal adverse effect on our business and consolidated results of operations 

The adoption of any future federal, state, or local laws or implementing regulations imposing repomng obligations on, or limiting or 
banning, the hydraulic fracturing process could make it more difficult to complete natural gas and oil wells and could have a material adverse 
effect on our liquidity, consolidated results of operations, and consolidated financiai condition. 

We are a leading provider ol hydraulic Iracluring services Various ledcral legislative lUid regulatory initiatives have been undertaken which could 
result in additional requirements or lesu-ictions being imposed on hydraulic fracturing operations Foi example, tlie Department of Interior has issued proposed 
regulations that would apply to hydraulic fracturing operations on wells that arc subject to federal oil and gas leases and that would impose requiiements 
regarding the disclosure of chemicals used in the hydraulic fracturing process as well as requirements to obtam certain federal approvals before proceeduig 
with hydraulic fraeturmg at a well site These regulations, if adopted, would establish additional levels of regulation at the federal level that could lead to 
operational delays and mcreascd operatuig costs At the .same time, legislation and/or regulations have been adopted ui several states that require addiuonal 
disclosure regarding chemicals used in the hydraulic fraetiu-ing process but that generally uicliide protections for piopnetary information Legislation and/or 
regulations are being considered at the state and local level that could impose funlicr chemical disclosure or other regulatory requiiements (such as restrictions 
on the use of certam types of ehemieals or prohibitions on hydraulic fhictunng operations in ceitam areas) that could affect our operations In addition, 
governmental authorities in various foreign countnes where wc have provided or may provide liydiaulic fracturing services have imposed or are eonsidcnng 
imposmg vanous restnetions or conditions that may affect hydraulic fracturing operations 

The adopuon of any ftinire federal, state, local, or foreign laws or implementing regulations imposing reportmg obligations on, or limiting or 
banmng, the hydraulic frachinng process could make it more difficult to complete natural gas and oil wells and could have a matenal adverse effect on our 
liquidity, consolidated results of operations, and consolidated financial condition 

Liability for cleanup costs, natural resource damages, and other damages ari.sing as a result of environmental laws could be substantial 
and could have a material adverse effect on our liquidity, consolidated results of operations, and 'consolidated financial condition. 

We are exposed to claims under environmental requirements and, from ume to lime, such claims have been made against us In the United States, 
environmental requuements and regulations typically impose strict liability Strict liability means that in some situations we could be exposed to liabihty for 
cleanup costs, natural resource damages, and other damages as a result of our conduct that w as law ful at the time it oeciiired or the conduct of pnor operators 
or other third parties Liability for damages arising as a result of environmental laws could he substantial and could have a material adverse effect on our 
liquidity, consolidated results of operations, and consolidated financial condition 

We are periodically notified of potenual liabilities at federal and state superfund sites These potential liabihties may arise fiom both historical 
Halliburton operations and the historical operauons of companies that we have acquncd Our exposure at these sites may be matenally impacted by unforeseen 
adverse developments both in the final remediation costs and with respect to the final allocation among the vanous parties involved at the sites The relevant 
regulatory agency may bring suit against us for amounts in excess of what we have accrued and what we believe is our proportionate share of remediauon costs 
a! any superfund site We also could be subject to third-party claims, including punitive damages, with respect to environmental matters for which we have 
been named as a potentially responsible party 
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Failure on our part to comply with, and the cow of compliance with, applicable health, safety, and environmental requirements could 
have a material adverse effect on our liquidity, consolidated results of operations, and consolidated financial condition. 

OUT business is subject to a vanety of health, safety, and environmental laws, rules, and regulations in the United States and other countries, 
including those covermg hazardous matenals and requiring emission performance standards for faciliues For example, our well service operations routinely 
involve the handling of significant amounts of waste matenals, some of which are classified as hazardous substances Wc also store, transport, and use 
radioactive and explosive materials in certain of our operations Applicable regulatoiy icquiremenLs include, for example, those concerning 

- the containment and disposal of hazardous substances, oilfield waste, and other waste matenals, 
- the importation and use of radioactive matenals. 
- the use of underground storage tanks, and 
- the use of underground in|ection wells 
fhese and othei lequircments generally are bcconung increasingly strict Sanctions for failuie to comply with the icqiuiements. many of which may 

be applied retroacuvely, may include. 
- administrative, civil, and cnminal penalties, 
- revocation of permits to tunduct business and 
- corrective action orders uicluding orders to uivestigate and/or clean up contaimnation 
Failure on our part to comply with applicable environmental requirements could have a material adverse cfTcct on our liquidity consolidated re.sults 

of operations, and consolidated financial condition Wc arc also exposed to costs arising from regulatory compliance including compliance with changes in or 
expansion of applicable regulatory requirements, which could have a matenal adverse effect on our liquidity, consolidated results of operations, and 
consolidated financial condition 

Existing or future laws, regulations, treaties or International agreements related to greenhouse gases and climate change could have a 
negative impact on our business and may result in additional compliance obligations with respect to the release, capture, and use of carbon 
dioxide that could have a material adverse effect on our liquidity, consolidated results of operations, and consolidated financial condition. 

Changes in environmental requirements related to greenhouse gases and climate change may negatively impact demand tor our services For example, 
oil and natural gas exploration and production may declme as a result of envuonmentaJ requirements, mcluding land use pohties responsive to envu-onmental 
concerns State, nauonal, and international governments and agencies have been evaluabng cUmate-related legislauon and other regulatory initiatives that would 
restncl emissions of greenhouse gases m areas m which we conduct business Because our busmess depends on the level of activity m the oil and natural gas 
industry, existing or future laws, regulations, treaues, or mtemauonal agreements related to greenhouse gases and climate change, includmg incentives to 
conserve energy or use alternative energy sources, could have a negative impact on our busmess if such laws, regulations, treaUes, or mternational agreements 
reduce demand for oil and natural gas Likewise, such restnctions may result m additional compliance obligations with respect to the release, capture, 
sequestration, and use of carbon dioxide that could have a material adverse effect on our liquidity, consolidated results of operations, and consohdated 
fmancial condition 

Trends In oil and natural gas prices affect the level of exploration, development, and production activity of our customers and the demand 
for our services and products, which could have a material adverse effect on our business, consolidated results of operations, and consolidated 
financial condition. 

Demand for our services and products is particularly sensitive to the level of exploration, development, and production activity of, and the 
corresponding capital spending by, oil and natural gas compamcs, including national oil compamcs Ihc level of exploration, development, and production 
activity IS directly affected by bends in oil and natural gas pnccs. which historically have been volatile and arc hkely to continue to be volatile 
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Pnces for oil and natural gas are subject In large niictuations in response to relatively minor changes in the supply of and demand Tor oil and natural 
gas, maikel unceruiinty, and a vanely of other economic factors that are beyond our control Any prolonged reduction in oil and natural gas pnces will depress 
the immediate levels of exploration, development, and pnxiuction activity which coiJd have a matcnal adverse elTect on our business, consolidated results of 
operabons, and consolidated financial condition Even the perception of longer-term lower oil and natuial gas pnccs by oil and natural gas companies can 
similarly reduce or defer major expenditures given the long-term nature of many large-scale development projects Factors affectmg the prices of oU and natural 
gas include 

- the level of supply and demand for oil and natural gas, especially demand for natural g.is in the Umted States. 
- governmental regulations, mcluding the policies of governments regardmg the exploration for and production and development of their oil and 

natural gas reserves. 
• weather condmons and natural disasters. 
- worldwide political, military, and economic conditions. 
- the level of oil production by non-OPEC coiinUres and the available excess production capacity within OPEC, 
- oil refimng capacity and shifts in end-customcr preferences toward fuel efftciency and the use of natural gas. 
- the co.st of producing and delivering oil and natural gas, and 
- potential acceleration of the development of alternative fuels 

Our business is dependent on capital spending by our customers, and reductions in capital spending could have a material adverse effect 
on our business, consolidated results of operations, and consolidated Jinimcial condition. 

Our busmess is directly affected by changes in capital expenditures by our customers, and reductions in their capital spending could reduce demand 
for our services and products and have a material adverse effect on our busmess, consolidated results of operations, and consolidated financial condition 
Some of the items that may impact our customer's capital spending include 

- oil and natural gas pnces, includmg volatility of oil and natural gas pnces and expectations regardmg future pnces, 
- the inability of our customers to access capital on economically advantageous temrs. 
- the consolidation of our customeis, 
- customer personnel changes, and 
- adverse developments m the business or operauons of our customers, including wnte-downs of reserves and borrowing base reducuons imder 

customer credit fticilities 

Our business could be materially and adversely affected by severe or unseasonable weather where we have operations. 
Our busmess could be matenally and adversely affected by severe weather, particularly m the Gulf of Mexico, Russia, and the North Sea Some 

experts believe global climate change could increase the frequency and seventy of extreme weather conditions Repercussions of severe or unseasonable weather 
conditions may mclude. 

- evacuaUon of personnel and curtailment of services. 
- weather-related damage to offshore drillmg rigs resultmg m suspension of operations. 
- weather-related damage to our facilities and project work sites. 
- mability to deliver materials to jobsites m accordance with contract schedules. 
- decreases in demand for namral gas dunng unseasonably warm winters, and 
- loss of productivity 

Changes in or interpretation of tax law and currenty/repatriation control could impact the determination of our income tax liabilities for 
a tax year. 

We bave operations m approximately 80 countnes Consequently, we are subject to ihejunsdiclion of a significant number of taxing aulhonties The 
income earned in these various jurisdictions is taxed on differmg bases, including net mcome actually earned, net income deemed earned, and revenue-based 
tax withholding The final determination of our income tax liabilities involves the interpretation of local tax laws, tax' treaties, and related authorities in each 
jurisdiction, as well a.s the significant use of estimates and assumptions regarding the scope of future operations and results achieved and the timing and 
nature of income earned and expenditures inLUned. Changes in the operating environment, including changes in or interpretation of tax law and 
currency/repatnation controls, could impact the determination of our income tax liabilities for a tax year 
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fVe are subject to joreign exchange risks and limitations on our ability to reinvest earnings from operations in one country to fund the 
capita! needs of our operations in other countries or to repatriate assets from some countries. 

A sizjhle portion of our con<;olid<itcd revenue and consolidated operating expenses is in foreign currencies As a result, wc are subject to significant 
riiks. including 

- foreign currency exchange risks resulting from changes in foreign currency exchange rates and the implementation of exchange controls, and 
- limitations on oiu ability to reinvest earnings from operations in one country to fund the capital needs of our operations in other countries 
As an example, we conduct business in counli les. such as Venezuela, that have non-traded or "sofi" currencies that, because of tlteir restricted or 

limited trading markets, may be nxire difficult to exchange for "hard" eurrcncy Wc tnay accumulate cash m soft euircneies, and we may be limited ui our 
ability to convert our profits into Urulcd States dollars or to repatriate the profits from those countnes In addition, wc may acctunulate cash in foreign 
jiuisdictions that may be subject to taxation if icpatiiatcd to the United States For further uifomiation, sec "Management's Discussion and Analysis of 
Fuiancial Condition and Results of OpcraUons - Business Environment and Results of Operations" and Note 9 to the Consolidated Financial Statements, 
"Income"laxes " 

Our failure to protea our proprietary information and any successful intellectual property challenges or infringement proceedings 
against us could materially and adversely affea our competitive position. 

Wc rely on a variety of uitellecnial property rights that we use in our services and products We may not be able to successfully preserve these 
intellecmal property nghts in ihe future, and these nghts could be invahdated, circumvented, or challenged In addition, the laws of some foreign countnes ui 
which our services and products may be sold do not protect intellectual property rights to the same extent as the laws of the United States Our failure lo protect 
our propnetary information and any successful intellectual property challenges or mfhngpment proceedings against us could nutei tally and adversely affect 
our competitive position 

If ive are not able to design, develop, and produce commercially competitive products and to implement commercially competitive services 
in a timely manner in response to changes in the market, customer requirements, competitive pressures, and technology trends, our business and 
consolidated results of operations could be materially and adversely affected, and the value of our intellectual property may be reduced. 

The market for our services and products is characterized by contmual technological developments to provide better and more reliable performance 
and services If we arc not able to design, develop, and produce commercially compeutive products and to implement commercially competitive services in a 
timely momier ui response lo changes in the market, customer requirements, competitive pressures, and technology trends, our business and consolidated 
results of operations could be materially and adversely affected, and the value of our mtellectual property may be reduced Likewise, if our propnetary 
technologies, equipment, faciliiies, or work processes become obsolete, we may no longer be competitive, and our business and consolidated results of 
operations could be materially and adversely affected 

If our customers delay paying or fad to pay a significant amount of our outstanding receivables, it could have a material adverse effect on 
our liquidity, consolidated results of operations, and consolidated financial condition. 

We depend on a limited number of sigmficant customers While none of these customers represented more than 10% of consolidated revenue m any 
period presented, the loss of one or more sigmficant tuslumers could have a matei lal adverse effect on our busuiess and our consolidated results of operations 

In most cases, we bill our customers for our sereices m arrears and are, therefore, subject to our customers delaying or failing to pay our invoices In 
weak economic envuxinments, we may expenence increased delays and failures due to, among other reasons, a reducuon in our customers' cash flow from 
operalions and their access to the credit markets If our customers delay paying or fail to pay us a significant amount of our outstanding receivables, it could 
have a material adverse el feet on our liqmdity, consolidated resulb of operations, and consolidated financial condition 

Our business in yenezuela subjects us to actions by the Venezuelan government and delays in receiving payments, which could have a 
material adverse effect on our liquidity, consolidated results of operations, and consolidatedfinancial condition. 

We bebeve there are risks associated wnh our operations in Venezuela, including the possibility that the Venezuelan govemmem could assume control 
over our operations and assets. We also contmue to see a delay ui receiving payment on our receivables from our prunary customer ui Venezuela. If our 
customer fiuthcr delays paymg or fails to pay us a significant amount of our outstanding receivables, il could liavc a material adverse effect on our liquidity, 
consolidated results of operations, and consolidated financial condition 
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The future results of our VeneTuelan operations will be affecteci b> many factors, including our ability to take actions to mitigate the effect of a 
devaluation of the Bolivar, the foreign currency exchange rate, actions of the Venexuelan government, and general economic conditions such as continued 
inflation and future cu-stomer payments and spending Tor further information, see "Management's Discussion and Analysis of Tinancial Condition and 
Results of Operations - Business Environment and Results of Operations - InternaUonal operations - Venezuela " 

Sowe of our iu\tomer\ ret/uire Aids Jor contracts in the form of long-term, fixed pricing contracts that may require iis to assume 
additional risks associated with cost over-runs, operating cost inflation, labor availability and productivity, supplier and contractor pricing and 
performance, and potential claims for liquidated damages. 

Some of our customers, primarily NOCs, may require bids for contracts m the form of long-term, fixed pncmg contracts that may require us to 
provide uitegiated project management services outside our normal discrete business to act as project maiugers as well as service providers, and may require 
us to assume addibonal nsks associated with cost over-runs These customers may provide us with inaccurate mformation in relaUon to their reserves, which 
IS a subj'ecUve process that involves locaUon and volume estimation, that may result m cost over-runs, delays, and project losses In addition, NOCs often 
operate m coimtnes with unsettled political conditions, war, civil unrest, or other types of community issues These issues may also result m cost over-runs, 
delays, and project losses 

Providing services on an integrated basis may also require us to assume adchtional nsks associated with operating cost inilation, labor avadability 
and productivity, supplier pncmg and performance, and potential claims for liquidated damages We rely on third-party subcontractors and equipment 
providers to assist us with the compleUon of these types of contracts To the extent that we cannot engage subconUactors or acquue equipment or materials in a 
umely manner and on reasonable teims. our abdity to complete a project in accordance with stated deadlines or at a profit may be impaired If the amount we 
are leqtured to pay for these goods and seivices exceeds the atuount we have estimated m biddmg for fixed-price work, we could experience losses m the 
performance of these contracts These delays and additional costs may be substanUal. and we may be required to compensate our customers for these delays 
'Ihis may reduce the profit to be realized or result in a loss on a project 

Constraints in the supply of, prices for, and availability of transportation of raw materials can have a material adverse effect on our 
business and consolidated results of operations. 

Raw materials essential to out business are normally readily available High levels of demand for, or shortage of, raw materials, such as proppants, 
hydrochloric acid, and gels, including guar gum, can Uigger constraints m the supply chain of those raw materials, panicularly where we have a relationship 
with a single supplier for a particular resource Many of the raw materials essential to our busmesx require the use of rail, storage, and trucking services to 
transport the materials to our jobsites These serviees. particularly during tunes of high demand, may cause delays m the amval of or otherwise conslram our 
supply of raw matenals These constraints could have a matenal adverse effect on our business and consolidated results of operations In addition, price 
mcreases imposed by our vendors for raw matenals used in our business and the inabihty to pass these increases through to our customers could have a 
matenal adverse effect on our busmess and consolidated results of operations 

Our acquLritions, dispositions, and investments may not result in anticipated benefits and may present risks not originally contemplated, 
which may have a material adverse effect on our liquidity, consolidated resuits of operanons, and consolidated financial condition. 

We contmually seek opportumties to maximize efficiency and value through vanous transactions, mcluding purchases or sales of assets, 
businesses, investments or joint ventures These transactions are intended to (but may not) result in the realization of savmgs, the creation of efficiencies, the 
offenng of new products or services, the generation of cash or income, or the reduction of risk Acquisition transactions may be financed by additional 
borrowings or by the issuance of our common stock These transactions may akso affect our liquidity, consolidated results of operations, and consolidated 
financial condition 

These transactions also involve nsks, and we cannot ensure that 
- any acquisitions would result in an increase ui uicome or provide an adequate return of capital or other anticipated benefits. 
- any acquisitions would be successfiilly integrated into our operations and intemal controls. 
- the due diligence conducted prior to an acquisttton would uncover situations that could result in financial or legal exposure, includmg under the 

FCPA, or that we will appropriately quantify the exposure from known nsks, 
- any disposition would not result m decreased earnings, revenue, or cash flow. 
- use of cash for acquisitions would not adversely affect our cash available for capital expenditures and other uses. 
- any dispostuons, investments, acquisitions, or mtegrations would not divert management lesources. or 
. any dispositions, investments, acqutsiUons, or mtegrations would not have a matenal adverse effect on our liquidit>', consolidated results of 

operations, or consolidated financial condiuon 
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Aaions oj and dapuies with our joint venture partners could have a material advert ejject on the buiities.\ atid results ofoperatiotK of 
our joint venturer and, in turn, our business and consolidated results oj operations. 

We conduct some operjiions through joint ventures, wheic control may be shared with unarniiated third parties As with any joint venture 
arrangement, difTerences in views among the joint ventiue panicipants may result in delayed decisions or m failures to agiee on major issues We also cannot 
control the actions of our joint venture partners, includmg any nonperformance default, or bankruptcy of our joint venture partners These factors could have 
a malenal adverse effect on the business and results of operations of our joint vennires and, in tum, our business and consolidated results of operations 

Our ahiltty to operate and our growth potential could be materially and adversely affected if we cannot employ and retain technical 
personnel at a competitive cost. 

Many of the services that we provide and the products that we sell are complex and highly engineered and often must perfoira or be performed in 
harsh conditions We believe that our success depends upon our ability to employ and retam technical personnel with the ability to design, utilize, and enhance 
these services and products In addition our ability to expand our operaUons depends in part on our ability to increase our skilled labor force A sigmficant 
increase ut the wages paid by competing employers could result in a i eduction of our skilled labor force, mcreases in the wage rates that we must pay, or both 
It either of these events were to occur, our cost structure could increase, our maigins could decrease, and any growth potential could be impaired 

The loss or unavailability of any of our executive officers or other key employees could have a material adverse effect on our business. 
We depend greatly on the efforts of our executive officers and other key employees to manage our operations The loss or unavailability of any of our 

executive officeis or other key employees could have a matei lal adverse effect on oui business 

Item 1(b). LlDresolved Staff Comments. 
None 
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Item 2. Properties. 
We own or lease numerous properties in dnme.slic and Toicign lncalion.s Our pnncipal pmpenies include manuthcmnng racilitics, research and 

development laboratones, technology centers, and corporate ofTices All of our owned properties arc unencuinhered 
The followmg locations represent our major facilities by segment 

Complelion and Produuion segment Arbroath, Umted Kingdom 
Johor, Malaysia 
Lafayette, l.ouisiana 

Singapore, Smgapoie 

Stavanger, Norway 

Ttanjm, Cluna 

Dulling and Evaluation segment Alvarado, Texas 
Nisku, Canada 
Singapore, Smgapore 

The Woodlands.'! exas 

Shared/corporate /nci/itici Al-Khobar, Saudi Arabia 
Carrollton, Texas 
Denver, Colorado 
Dubai, United Arab Emirates 
Duncan, Oklahoma 
Houston, Texas 
Kuala Lumpur. Malaysia 
Panama City, Panama 
Pune, India 
Rio de Janeiro, Brazil 
San Antomo, Texas 

In addition, we have 179 international and 124 United States field camps from which we deliver our services and products We also have numerous 
small facilities that include sales, project, and support offices and bulk storage facilities throughout the world 

Wc believe all propcmcs that wc currently occupy arc suitable for then intended use 
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Item 3. i^gal Proceedings. 
Inlbmialinn related to rtein 3 Legal Proceedings is included in Note ft to the consolidated financial statements on page 55 of this annual teport 

item 4. Mine Snlety Disclosures. 
Our borite and bentonile mining operations in support of our fluid services business, are subject to legulation by the federal Muie Safety and Health 

Administration under the Federal Mine Safety and Health Act of 1977 Infoi matron concerning mine safety violations or other regulatory matters required by 
section 1503(a) of the Dodd-Frank Wall Street Reform and Consumer Protection Act and Item 104 of Regul.ition S-K (17 CFR 229 104) is included in Txhibit 
9 5 to this annual report 
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PART II 

Item S. Market for Registrant's Common Kquity, Related Stmkholder Matters, and Issuer Purchases of Kqulty Securities . 
Halliburton Company's common stock is traded on the New York Stock E-tchange Information related to the high and low market pnces of our 

common stock and quarterly dividend payments is included under the caption "Quarterly Data and Market Price Information" on page 74 of this annual 
report Quarterly cash dividends on our common stock, which were paid in March, June, September, and December of each year, were $0 09 per share 
throughout 2012. $0 I2S per share for the Firstthrec quarters of 2013, and $0 15 per share tn the fourth quarter of 2013 The declaration and payment of 
future dividends will be at the discretion of the Board of Directors and will depend on, among other things, future earnings, general financial condition and 
liquidity, success in business activities, capital requirements, and general busmess conditions Subject to Board of Directors approval, our intention is to pay 
dividends representing at least 15% to 20% of our net income on an annual basis 

The followmg gi aph and table compare total shareholder retum on our common stock for the five-year period ended December 31,2013, with the 
Philadelphia Oil Service Index (OSX) and tlie Standard & Poor's 500 ® Index over the same period This companson assumes the investment of $100 on 
December 31, 2008. and the reinvestment of all div idends The shareholder retum set forth is nut necessanly indicative of future performance 

.350 

Mallibunon - • - 0S.\ —A— S&P5t)U® 

December 31 

2008 2009 2010 2011 2012 2013 
Halliburton 
Philadelphia Oil Service Index (OSX) 
Standard & Poor's 500 ® Index 

$ 100.00 S 
100 00 
10000 

168 12$ 
162 15 
126 46 

230.75 $ 
205 80 
145.51 

196 85 $ 
184 09 
148 59 

200 13 $ 296 19 
189 86 249 32 
172.37 228 19 
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At [anuary 31, 2014, there were 14,454 shareholders of rccorcL In calculating the numbei of shareholders wc considei clearing agencies and security 
position listings as one shareholder for each agency oi listing 

The following table is a summaiy of repurchases of our common stock dunng the three-month peiiod ended December 31, 2013 

(b) 

Total Number Average 

Total Number 
of Shares 

Purcliased as 
Part of Publicly 

Maximum 
Numbei (or 
Approximate 

Dollar Value) of 
Shares that may yet 

of Shares Price Paid per Annuunced Plans or be Purchased Under the 
Period Purchased (a) Share Programs (b) 

October I - 31 
November I - 30 
December 1-31 

73,993 
80,870 
140,739 

$49 96 
S53 43 
$5041 

Program (b) 

$1,693,971,527 
$1,693,971 527 
$1,693,971,527 

lotal 295.602 $51 12 

All of the 295 602 shares purchased during the three-month penod ended December 31, 2013 were acquired from employees m connection with the 
settlement ot income tax and related benefit withholding obligations arising fiom vestuig in restricted stock grants These shares weie not part oi a 
publicly annuunced program to purchase common stock. 
Our Board of Directors has authorized a plan to repurchase our common stock Irom lime to lime Dunng the fourth quarter of 2013, we did not 
lepurchase shares of out common stock pursuant to that plan We have authorization remaining to repuichase up to a total of appioximately $1 7 
billion of our common stock 

Item 6. Selected Financial Data. 
Infiumation related to selected financial data is included on page 73 of this annual report. 

Item 7. Management's Discussion and Analysis of Financial Condition and Resuits of Operations . 
Information related to Management's Discussion and Analysis of Financial Condition and Results of Operauons is included on pages 20 through 38 

of this annual report 

Item 7(a). Quantitative and Qualitative Disclosures About Market Risk. 
Information related to market risk is mcluded in " Management's Discussion and Analysis of Fmancial Condition and Results of Operations -

Financial Instrument Market Risk'' on page 37 of this annual report and Note 13 to the consohdated financial statements on page 68 of this annual report 

Item 8. Finaucial Statements and Supplementary Data. 

Management s Report on Internal Control Over Financial Reporting 
Reports of Independent Registered Public Accounting Finn 

Consolidated Statements of Operauons for the yean, ended December 31, 2013,2012. and 2011 

Consolidated Statements of Comprehensive Income for the years ended December 31. 2013,2012, and 2011 
Consohdated Balance Sheets at December 31, 2013 and 2012 
Consolidated Statements of Cash Flows for the years ended December 31, 2013, 2012, and 2011 
Consolidated Statements of Shareholders' Equity for the years ended December 31, 2013, 2012, and 2011 
Notes to Consolidated Fmancial Statements 

Selected Financial Data (Unaudited) 
Quarterly Data and Market Pncc Information (Unaudited) 

Item 9. Changes in and Disagreements with Accountants on Accounting and Financial Disclosure . 
None 

Pace No 

39 
40 
42 

di 
44 
45 

46 
47 

11 
11 
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Item 9(a). Controls and Procedures. 
In accordance witli the .Secuntics F schange Act of 1914 Rules lla-15 and 13d-13, wc earned nut an evaluation under the .supervision and with the 

participation of management including our Chief Executive Officer and Chief Financial Officer, of the effectiveness of our disclosure controls and procedures 
as of the end of the penod covered by this report Based on that evaluation our Chief executive Officer and Chief Financial Officer concluded that our 
disclosure controls and procedures were effective as of December 31, 2013 to provide reasonable assurance that information required to be disclosed in our 
reports filed or submitted under the FAchange Act is recorded, pmeessed, summarized, and reported within the time periods specified in the Secunties and 
F.xchange Commission's rules and forms Our disclosure controls and procedures include controls and procedures designed to ensure that information 
required to be disclosed in reports filed or submitted under the Rxchange Act is accumulated and communicated to our management, includmg our Chief 
ExecuUve Officer and Chief FuLmtial OlfiLcr. as appropnate, to allow Umely decisions reganling requucd disclosure 

There has been no change in our internal control over financial reportmg that occurred durmg the three months ended December 31, 2013 that has 
materially aOected. or is reasonably likely to materially allect, our internal conuol over fuiancial reportmg 

See page 39 for Management's Report on Internal Control Over Fuiancial Reporting and page 40 for Report of Independent Registered Public 
Aecountuig Firm on its assessment of our mtemal control over financial reporung 

Item 9(b). Other Information. 
None 

19 

HESI00021 



HALMBDRTON COMPANY 
Management's Discussion and Analysis of Financial Condition and Results of Operations 

EXECUTIVE OVERVIEW 

Financial results 
During 2013. we produced revenue of .1129 4 billion and operating income of S3 1 billion, reflecting an operating margin of 11% Revenue increased 

$0 9 billion, or 3%, from 2012, mainly due to increased activity in all of our international regions and the Gulf of Mexico We set new revenue records this 
year m all of our mlemalional regions and m both of our divisions Additionally, dunng 2013, our revenue outside of North America comprised 48% of 
consolidated levenue The peiccntagc of our revenue that relates to our international operations has been steadily increasing and is representative ot our ongomg 
strategy to grow our international business and balance our geographic mix Our increase in international activity and revenue was partially oflset by lower 
activity levels and pricing pressure in the Umted States land madcet. primarily for production enhancement services Operating income in 2013 was negatively 
tmpactcd by a SI 0 billion, pre-tax. Macondo-relatcd loss contingency as compared to a S300 million pre-tax .Vlucondo-relaled loss contingency m 2012 

Business outlook 
We contmue to believe m the strength of the long-term fundamentals ot our business Energy demand is expected to uicrease over the long term dnven 

by ecxinomic growth m developing countries despite current underlymg downside nsks in the industry such as sluggish growth m developed countries and 
uncertauities associated with geopolitical tensions m the 
Middle East and North Africa. Ftuthermoie, development of new resouiccs is expected to be nioie complex, resulimg in 
highci service intensity as our customers move incicasingly to horizonul drilling 

In North America, wc contmue to experience pncing pressures, which have impacted our margins However, we believe the eurrcnt environment and 
our focus on efficient cost structure continues to favor tis As a result of the mdustry's activity shift from natural gas plays to oil and hqutds-neb basins, 
operators bave been allocating tbctr budgets to basins witb better economies In addition, we arc observing a mcanmgrtil switch to multi-well pad activity 
among our customer base, which is resulting m increased drilling and completion serviec effieicncy We lielicvc the mcremcntal cfTicicncy gains provided by 
multi-well pad drillmg will enable us to leverage our operational scale and expertise 

Outside of North Amenea, both revenue and opeialing income uicreased in 2013 compared to 2012 We believe that international growth ui 2014 will 
come from volume uicreases as we deploy resources on oiu recent contract wins and new projects, continued improvement m markets where we have made 
strategic investments the mtroduetion of new technology, and uicreased pnemg and exist recovery on select contracts Wc also believe that international 
unconventional oil and natural gas, mature field, and deepwater projects will contribute to activity improvements over the long term, and we plan to leverage 
our extensive experience m North America to capitalize on these opportunities Consistent with our long-tenn strategy to grow our operations outside of North 
America, we also expect to contmue to mvest in capital equipment for our mtemational operations In Latm Aiuenca, we expect 2014 to be a challengmg year 
due to a declme in existmg mtegrated project management work m Mexico as we begin transitionmg to newly-tendered projects, and due to reduced activity in 
Brazil However, this does not change our long-term outlook for Latm America, which we expect to contribute significantly to our future growth and 
profitability 
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We continued to execute several key initiatives in 2(113 These initiatives included incieasing manuracluiing capacity m the Tastem Hemispheie and 
lepositioningour sen ice delivery platform to lower our delivery costs We plan to continue to invest in these initiatives in 2014 In addition we plan to 
continue evecuiing the following strategies 

- focusing on unconventional plays, mature fields, and deepwater markets by leveraging our broad technology offerings to provide value to our 
customers through integrated solutions and the ability to mote efficiently drill and complete their wells 

- exploring opponimities for acquisitions that will enhance or augment our current portfolio of services and products, including those with unique 
technologies or distribution networks in areas where we do not already have large operations. 

- malung key investments in technology and mfnisinieture to maximize growth opponunities To that end, we are Lontinuing to push our technology 
and manufacturing capacity, as well as our supply chain, closer to our customers in the Eastern Hemisphere, 

- improving working capital, and managing oui balance sheet to maximize our financial flexibility We are deployuig a global project to improve 
service delivery that we expect to result in, among other things, additional investments in our systems and significant improvements to our current 
order-M-cash and purchase-to-pay piocesses, 

- growuig our international revenues and margins by continumg to invest capital and resources in these markets. 
- improving our North America margins by leveraging technologies and reducing costs through more efficient operations. 
- continuing to seek ways to be one of the most cost elTicient service providers in the industry by maintaining capital discipline and leveraging our 

scale and lireadth of operations, and 
- expanding our business with national oil companies 

Our operating performance and business outlook are described in more detail in "Business Environment and Results of Operabons " 
Financial markets, liquidity, and capita! remurces 
We believe we have mvested our cash balances conservatively and secured sufficient fuiancing to help mitigate any near-term negative impact on our 

operations from adverse market conditions For additional mfonnation, see "Liquidity and Capital Resources" and "Busmess Environment and Results of 
Operations " 
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IJQUIDITY AND CAPITAL RESOURCES 

We ended 2013 with cash and equivalents of t2 4 billion compared to $2 5 billion at December 31, 2012 Additionally, at December 31, 2013, we 
held $373 million of investments in fixed income securities compared to SJ98 million at December 31,2012, These secunlies arc reflected in "Other current 
assets" and "Other assets" m our consolidated balance sheets As of December 31,2013. approximately $306 nulhon of the $2 4 billion of cash and 
equivalents was held by our foreign subsidianes, and would be subject to United States lax if repninaied However, our intent is to pemiancnily reinvest these 
funds outside of the United States and our cunenl plans do not suggest a need to repalnale them to fund our United States operations 

Signijlcant sources and uses of cash 
Cash Hows Irom operaUng activities were $4 4 billion in 2013 
In the third quarter of 2013, we issued $3 0 billion aggregate pnncipal amount of semor notes and used the net proceeds, along with cash unhand to 

fund the repurchase of approximately 68 rmllion shares of our common stock at an aggregate cost of $3 3 billion pursuant to a modified Dutch auction cash 
tender offer Durmg 2013, we repurchased approximately 93 million shares of our common slock under our share repurchase program at a total cost of 
approximately $4 4 billion 

Capital expenditures were $2 9 billion in 2013 The capital expenditures in 2013 were predommantly made m our Production Enhancement, Spcrry 
DriUuig. Boots and Coots. Wireline and Perforatmg. and Cementing product service lines We have also invested additional working capital to support the 
growth of our business 

We paid $46S million of dividends to our shareholders m 2013 We mcreased our quarterly dividend rate by $0 035 per share in the Hrst quarter of 
2013 and an additional $0 025 per share in the fourth quarter of 2013 Our current quarterly dividend late is $0 15 per sliaie, oi approximately $129 million 
per quarter, which repiesents a 67% increase over the quaiterly dividend rate during 2012 

Dunng 2013, wc sold $241 million of property, plant, and equipment 
Our primary components of net working capital (receivables invcntoi ics and accounts payable) mcrcascd dunng the year by a net $229 million, 

pnmanly due to increased business activity 
In the first quarter of 2013, wc made a $219 million payment under a guarantee wc issued for the Banacuda-Caratuiga project 
In the second quarter of 2013, we made a $172 million earn-out payment related toa prioi year acquisition due to significantly better than expected 

operatuig perfonnance 
Future sources and uses of cash 
Capital spending for 2014 is currently expected to be approximately $3 0 billion The capital expcndittues plan foi 2014 is pnmanly direeied towards 

our Production Enhancement. Sperry Dnlling, Cementing, Boots & Coots, and Wu-elinc and Perforatmg product service lines, with an mcreasing amount 
dedicated to our uiternntionol operations 

Subject to Board of Directors approval, our mtention is to pay dividends representing at least 15% to 20% of our net income on an armual basis We 
have approximately $ 1 7 billion remaining available under our share repurchase authonzation, which may be used for open market and other share 
repurchases 

Dunng 2013, the Congressional Jomt Committee on TaxaUon approved a $135 million mcome tax refund, excluding mterest, to us for agreed upon 
tax items for the tax years 2003 through 2009 We expect to receive the refund in 2014 

In the third quarter of 2013, we were awarded $105 million by an arbitrator regarduig amounts owed by KBR. Inc (KBR) related to our Tax 
Sharing Agreement with KBR KBR is contesting the award and, although the arbiuator recently issued a supplemental repoit that reaffirmed the original 
award, there is uncertainty as to the ultimate timing and amount of any payment See Note 7 to the cnnsolKlated financial statements for further information 

We are continuing to explore opportunities for acquisitions that will enhance or augment our current portfolio of services and products, including 
those with unique technologies or distribution networks ni areas where we do not already have significant operations 

We had $209 million of gross unrecognized tax benefits at December 31, 2013, of which we estimate $146 million may require a cash payment We 
estimate that $141 million of the cash payment will not be settled within the next 12 months We are not able to reasonably estimate in which future periods 
any amounts will ultimately be settled and paid 
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Contractual ohligarions 
rhc following table summarizes our significant contractual obligations and other long-term liabilities as of December 31, 2011 

Payment;) Due 
Millions of dollai s 2014 2015 2016 2017 2018 Thereafter Total 
Long-term debt $ —$ — $ 600 $ 45 ,t 800 $ 6,389 $ 7,834 
Interest on debt (a) 352 365 376 385 398 6,422 8.308 
Opcratmg leases 282 215 156 83 56 154 946 
Purchase obligations (b) 2.382 450 315 225 76 96 3,544 
Other long-term habtlities (c) 39 3 3 3 2 4 54 
Total $ 3.06.') U 1,033 S 1.450 741 $ 1,.3.32 % 13,065 .$ 20.686 

(a) Interest on debt includes 83 years of mterest on S300 million of debentuies at 7 6% mterest that become due m 2096 
(b) Amount m 2014 pnmanly represents certain purchase orders for goods and services utilized in theoidinary course of our business 
(c) Includes capital lease obligaUons and pension funding obligations Amounts for pension funding obligations, which mclude international plans and 

are based on assumptions that are subject to change, are only mcltidcd for 2014 as we are currcntly not able to reasonably esumatc ourconuibutions 
for years after 2014 

Other factor\ affecting liquidity 
Financial poiition in cuneni maiket As of December 31,2013 we had $2 4 billion of cash and equivalents S373 million m fixed income 

investments and a total of S3 0 bilbon of available committed bank credit under our revolvuig credit facility Reflecting the growth of our company, we 
executed an amendment to our revolvuig credit facility during 2013 which uicreascd the capacity from $2 0 billion to S3 0 billion and extended the mahinty to 
2018 Furthermore, we have no financial covenants or matenal adverse change provisions in our bank agreements, and our debt maturities extend over a long 
period of time Although a portion of earnings from our foreign subsidiaries is reinvested outside the United Suites indefinitely, wc do not consider this to have 
a significant impact on our liquidity We currently believe that capital expenditures, working capital investments and dividends, if any, in 2014 can be fully 
funded through cash from operations 

As a result, we believe we have a reasonable amount ofliquidity and. if necessary, addiuonal fmancing flexibility given the current market 
environment to fimd our potential contingent habilitics if any However, as discussed m Note 8 to the consohdated fmancial statements, there are numerous 
future developments that may arise as a result of the .Macondo well incxlent that could have a material adverse effect on our liquidity 

Guarantee agreements In the normal course of business, we have agreements with financial mstitutions under which approximately S2 1 billion of 
letters of credit, bank guarantees, or surety bonds were outstanding as of December 31, 2013 Some of the outstanding letters of credit have tnggenng events 
that would entitle a bank to requue cash collateralization 

Ciedil rating-, Credit ratings for our long-term debt remain A2 with .Moody's Investors Service and A with Standard & Poor's The credit ratings on 
our short-term debt remain P-1 with Moody's Investors Serviee and A-1 with Standard & Pour's 

Cuslomei leteivahle-, In line with industry practice, we bill our customers for our services m arrears and are, therefore, subject to our customers 
delaying or failmg to pay our invoices In weak economic environments, we may experience increased delays and failures to pay our invoices due to, among 
other reasons, a reduction ui our customers' cash flow from operabons and their access to the credit markets as well as unsettled political conditions If our 
customers delay payuig or fail to pay us a sigmflcant amount of our outstanding receivables, it could have a matenal adverse elTect on our liquidity, 
consolidated results of operations, and consolidated financial condition See "Business Envuxmment and Results of Operations - International operations -
Venezuela' for further discussion related to Venezuela 
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BUSINESS ENVIRONMENT AND RESULTS OF OPERATIONS 

Wc operate in approximately 80 countnes throughout the world to provide a comprehensive range of discrete and integrated services and products to 
the energy industry A significant amount of our consolidated revenue is denved from the sale of services and products to major, national, and independent oil 
and natural gas compaiues worldwide We serve the upstream oil and natural gas industry throughout the lifecycle of the reservoir, from locating 
hydrocarbons and managing geological data, to dnlling and formation evaluation, well constmction and completion, and optimizing production throughout the 
life of the field Our two business segments are the Completion and Pmducuon segment and the Dnlling and Fvalualion segment The industry we serve is 
highly competitive with many substantial competitors in each segment In 20 IT 2012, and 2011, liased on the location of services provided and products 
sold. 49%. 53% and 55% ot our consolidated revenue was from the United Slates No other country accounted fur more than 10% of our revenue duruig 
these periods 

Operations m some eountnes may be adveisely affected by unsettled puliUcal conditions, acts of terronsm, civil unrest, force majeure, war or other 
armed conflict exprupnation or other governmental actions, inflation, foreign currency exchange restncuons. and highly inflationary currencies, as well as 
other geopolitical factors We believe the geographic diversification of our business activities reduces the risk that loss of operations in any one country, other 
than the United Slates, would be materially adverse to our consolidated results of operations 

Activity levels within our business segments aie significantly impacted by spending on upstream exploration, development, and production 
programs by our customers Also unpacting our activity is the status of the global economy, which imjucts oil and natural gas consumption 

Some of the more sigmflcant determinants of current and future spending levels of our customers are oil and natural gas prices, the world economy, 
the availability of cicdit, government legulauon, and global stability, which together drive woildwide drillmg activity Our financial performance is 
significantly affected by nil and natural gas prices and worldwide rig activity, whicli aie summarized in the following tables Additionally, due to improved 
drilling and completion cfTicicncics as more of our customers move to multi-wcU pad drilling, our financial pcrfomiancc is impacted by well count in the 
North America market 

I he folfowmg tabic shows the average oil and natural gas pnccs for West 1 cxas Intermediate (W'f I) United Kingdom Brent erode oil and Henry 
Hub natural gas 

2013 2012 2011 

Oil price-WTl... $ 97 99 S 94 15$ 95 13 
Oil price-Brent.., 108 71 111 60 111 53 
Natural gas pnee - Henry Hub ci 3 73 2 81 4 09 

.11 Oil price measured in dullais per barrel 
121 Natural gas price measured in dollars per thousand cubic feet, or Mcf 
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The historical yearly average ng counts based on the Baker Hughes Incorporated ng count information were as follows 

• .and vs. Oflshore 2013 2012 2011 

United States-
Land 1.705 1.872 1,843 
Offshore (mcl Gulf of Mexico) 56 47 32 

Total 1,761 1.919 1,875 

Canada 
Land 352 363 422 
Offshore 2 1 1 

Touil 354 364 423 

International (excluding Canada) 
Land 978 931 863 
Oflshore 318 303 304 

Total 1.296 1.234 1.167 

Worldwide total 3.411 3,517 3.465 

Land total 3.035 3.166 3 128 

Offshore total 376 351 337 

Oil vs. Natural Gas 2013 2012 2011 

United States (aid Gulf of Mexico) 

Oil 1,375 1,359 984 
Natural gas 386 560 891 

Total 1,761 1.919 1,875 

Canada. 
OU 234 261 282 
Natural gas 120 103 141 

Total 354 364 423 

International (excluding Canada) 
Oil 1,029 984 918 
Natural gas 267 250 249 

Total 1,296 1.234 1,167 

Worldwide total 3,411 3,517 3.465 

Oil total 2,638 2.604 2 184 

Natural gas total 773 913 1.281 

Drilling Type 2013 2012 2011 

United States (inel Gulf of Mexico)-
Honzontal 1,102 1.151 1,074 
Vertical 435 552 571 
Ducctional 224 216 230 

Total 1.761 1.919 1,875 

Our customers' cash flows, in most instances, depend upon the revenue they generate from the sale of oil and natural gas Lower oil and natural gas 
pnces usually translate into lower exploration and production budgets, while the opposite is true for higher oil and natural gas prices 
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WTI oil prices which generally influence customer spending in North Amenca, fluctuated throughout 2011, ranging from a high of $111 per barrel 
in September to a low of S87 per barrel in Apnl Outside of North Amenca, customer spending is heavily influenced by Brent oil pnces, which fluctuated 
dunng 2011 from a high of S119 per barrel in fehruary to a low of 1197 per fjarrel in April Oil pnces were affected by production disruptions m Libya, 
Ntgena. and baq. offset by growmg output by certain OPIEC members Global oil demand growth appears to have gradually gained momennim in the past 18 
months and the Intemational Energy Agency's January 2014 "Oil Market Report" forecasts a 1% increase m global peuoleum demand from 2013 levels This 
IS driven by economic recovery in the developed world and an increase in all regions except for F-uropc, which is forecasted to remain flat 

Henry Huh natural gas prices in the United States have increased approximately 33% from 2012 as a result of an increase in storage withdrawals due 
to cooler temperatures in the early part and f3ecenibcrof2013 This, coupled with higher namral gas demand forindustnal purposes, resulted in higher 
natural gas prices Natural gas prices during 2013 ranged from a low of $3 08 per Mcf in January to a high of S4 52 per Mcf in December The United Slates 
Energy Information Administration (EIA) January 2014 "Short Term Energy Outlook" forecast projects Henry Hub natural gas pnces to average S3 89 per 
Mcf ui 2014 compared to S3 73 per Mcf in 2013 Over the long term, the EIA expects natural gas consumption in the power sector to mcrcase to offset the 
retirement of coal power plants 

There has been an mcrease ui natural gas pnces over the past year and the global economy conunues to recover We believe that, over the long-term, 
hydrocarbon demand will generally mcrease, and this, combined with the underlymg frends of smaller and more complex reservoirs, high depletion rates, and 
the need tor continual reserve replacement, should drive the long-term need for our services and products 

North America operation\ 
Volatility in oil and natural gas prices can impact our customers' drilling and production activities Durmg2013, the average natural gas-directed rig 

count UI North Amei tea fell by 157 rigs, or 24%, from 2012 levels The curtailment of natural gas drilling activity along with an influx of sUmulation 
equipment into tlie industiy has resulted in overcapacity and prtcmg pressure fot hydraulic D jctiuing and other services Despite tlie decreased ng count m the 
United States as compared to 2012. dnllmg efficiencies and the trend toward multi-wcll pads arc driving a more robust well count Additionally, operators 
have been, in some eases, increasing the numbers of hydraulic fracturing stages on horizontal wells 

Wc expect United Stales land ng count to modestly increase from 2013 levels, dnvcn pnmanly by the contmucd shifl to horizontal ngs m the 
Pcimian Basin We arc sccmg higher well efficiencies due to tnercased pad dnllmg, more 24-hour operations ng fleet upgrades, and significant advancements 
in dnllmg and coniplebon technologies In 2013, we saw average drilling days per horizontal well drop approximately 14% compared to 2012 and we anticipate 
continued efficiency impiovcments in 2014 We believe tins continued shiA towards efficiency will bode well for us in the coming years In the long run, we 
believe tlic shiA to tmconventional oil and hquids-rich basins m North America will continue to drive incicased service intensity and will require higher 
demand in fluid chemistry and other technologies requucd for these complex reservoirs which will have bencftctal implications for our operauons 

In the Gulf of Mexico, improvements m the performance of many of our product service lines was due to a 19% increase in the offshore ng count 
from 2012, in addition to the effiuencies and integrated solutions we offer that save our customei s time and enhance productivity Over the long term, the 
contmued growth m the Gulf of Mexico is dependent on, among other things, govemmental approvals for permits, our customers' actions, and new deepwater 
ngs emermg the market 

Inlernalioiial t^eralions 
The mdustry experienced steady volume increases during 2013. with the average mtemational rig count improvmg 5% over 2012 levels These 

volume increases have led to an absorption of equipment supply and we arc seemg sporadic opportunities for price improvements in select geographies We 
anticipate moderate margm improvements and gradual aetivity mcreases in the Eastern Hemisphere, although the operator spendmg outlook could be impacted 
by ongouig macroecononiic concems We believe 2014 will be a challengmg year for Latin Amenca, prmianly m Brazd and Mexico Over the long term, 
however, we expect both of these countnes to be strong contributors to our growth and profitability 

We believe that international growth in 2014 will come from volume increases as we deploy resources on our recent contract and project wins, 
continued improvement in certaui markets where we have made strategic investments, mtroduction of new technology, and uicreased pncing and cost recovery 
on select contracts We also believe that mtemational unconventional oil and natural gas. mature field, and deepwater projects will contribute to activity 
improvements over the long term, and we plan to leverage our exteasive experience in North Amenca to optimize these opportunities Consistent with our long-
term strategy to grow our operations outside of North America, we also expect to continue to invest in capital equipment for our international operations 

Venezuela As of December 31,2013, our total net investment in Venezuela was approximately S411 million, including net monetary assets of $124 
million denominated in Bohvares Also, at December 31, 2013 we had $192 intllion of surety bond guarantees outstanding relating to our Venezuelan 
operations 
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We continue to expenence delays in collecting payment on our receivables from our pnmary customer in VeneTuela These receivables are not 
disputed and we have not historically had materia] write-offs relating to this customer Additionally, we routinely monitor the financial stability of our 
customers Our total outstanding trade receivables in Venezuela were S486 million, or appmictmately 8% of our gross trade rccctvables, as of December 31, 
2013, compared to S49I million, or approximately 9yi> of otir gross trade receivables, as of December 31.2012 Of the S486 million of receivables m 
Venezuela as of December 31,2013, S183 million has been classified as long-term and included within "Other assets'" on our consolidated balance sheets Of 
the $491 million receivables in Venezuela as of December 31,2012, $143 million has been classiliedas long-term and included within "Other assets" on our 
consolidated balance sheets 

In Februaiy 2013, the Venezuelan government devalued the Bolivar, from the preexisting exchange rate of 4 3 Bolivares per United States dollar to 6 3 
Bolivdies per United States dollar, resulting m us mcumng a foreign currency loss The net foreign currency impact of Bolivar activity in the first quarter of 
2013 was not matenal. although further devaluation of the Bolivar could impact our operations Fur additional mfumiation, see Pari I, Item 1(a), "Risk 
Factors" m tlus Form lO-K 
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RRSlJl.TS OF OPERATIONS IN 201.1 COiMPAREO TO 2012 

REVENUE: Favorable Percentage 
Millions of dollars 2013 2012 (Unfavorable) Change 
Compleljon and Producuon t 17,506 $ 17,380 $ 126 1 % 
Dnlling and Evaluation 11.896 11,123 773 7 
Total revenue S 29,402 $ 28,503 $ 899 3% 

By geographic region 

Complcuon and Production. 
North Aiuenca $ 11,417$ 12 157 $ (740) (6)% 
Latin America 1.586 1,415 171 12 
Europe/Afriea/CIS 2,391 2,099 292 14 
Middle East/Asia 2,112 1,709 403 24 

Tolal 17,506 17,380 126 1 
Unllmg and Evaluation 

North America 3,795 3,847 <52) (1) 
Latm America 2,323 2,279 44 2 
Europe/Afnca/ClS 2,834 2,411 423 18 
Middle East/Asia 2,944 2,586 358 14 

Total 11.896 11,123 773 7 
Tolal ^e^•enlIe by region: 

North America 15,212 16,004 (792) (5) 
Latin America 3,909 3.694 215 6 
Europe/Afhca/CIS 5.225 4,510 715 16 
Middle East/Asia 5,056 4,295 761 18 
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OPERATING INCOME: Favorable Percentage 
Millions of dollars 2013 2012 (Unfavorable) Change 

Completion and Producuon S 2.875 S 3,144 $ (269) (9)% 
DnIIing and Evaluation 1.770 1.675 95 6 
Corporate and other (1.507) (660) (847) 128 

Total opcratmg mcome s 3.138 $ 4.159 $ (1,021) (25)% 

By jjcogniphic legion 

CompIeUon and Production 
North America s 1.916 S 2.260 $ (344) (15)% 
Latm Amcnca 211 206 5 2 
Europe/Afnca/CIS 356 347 9 3 
Middle East/Asia 392 331 61 18 

Total 2,875 3,144 (269) (9) 
Onllmg and Evaluation. 

North America 656 680 (24) (4) 
Latin America 307 .393 (86) (22) 
Europe/Africa,'CIS 334 246 88 36 
Middle East/Asia 473 356 117 33 

1 ntal 1,770 1.675 95 6 
Total operating mcome by region 

(excluding Corporate and other) 
North America 2.572 2,940 (368) (13) 
Latm America 518 599 (81) (14) 
Europe/Afnca/CIS 690 593 97 16 
Middle East/Asia 865 687 178 26 

Consolidated revenue in 2013 increased 3% compared to 2012, primarily dnven by activity growth across all mtemational regions This was 
partially olTset by lower activity levels and pricing pressure m the United States land market Revenue outside of North America was 48% of consolidated 
revenue m 2013 and 44% ot consolidated revenue in 2012 

The S1 0 billion decrease ui consolidated operating mcome compared to 2012 was primarily related to Macondo-ielated charges Operating income ui 
2013 was impacted by the following pie-tax items a $ 1 0 billion Macondo-related loss contuigency, S92 million of lestnictunng charges related to severance 
and asset write-offs, and a $55 million charge related to a charitable contribution to the National Fish and Wildhfe Foundation, partially offset by a $28 
million value-added tax refund receivable in Brazil Operating income in 2012 was impacted by the followmg pre-tax items a $300 imllion Macondo-related 
loss contuigency. along with a $48 million charge related to an cam-out adjustment due to significantly better than expected pcrfomiance of a past acquisition, 
partially offset by a $20 million gam lelated to the settlement of a patent mffmgement lawsuit 

Following IS a discussion of our results of operations by reportable segment 
Completion and Production revenue mcreased slightly compared to 2012 due to strong mtemational growth, which was partially offset by a decline 

m North America activity North Amcnca revenue decreased 6%, primarily due to pncmg pressures in the United States hydraulie fiacmrmg market and 
lower activity in Canada Laun Amcnca revenue was up 12% due to mcreased completion tools sales in Brazil and higher activity m most product service 
Imcs m Mexico and Argentina Buropc/Afriea/CIS revenue grew 14%, dnven by strong demand for ecmcntmg services in Norway, West Africa, and Russia 
and completion tools tliroughout the region Middle bast/Asia revenue improved 24% due to higher activity in most product service Imes in Saudi Arabia, 
Australia, Indonesia, and China, mcreased coinpleuon tools sales in Malaysia, and higher demand for cementing services in Thailand Revenue outside of 
NonhAmenca was 35% oftotal segment revenue m 2013 and 30% of total segment revenue in 2012 

29 

HESI00031 



Completion and Production opemting income decreased 9% compared to 2012, primanly due to the North America region, where operating income 
fell 15% due to pricing pressures m the United Stales hydraulic fiaclunng market and lower activity in Canada Latin America operating income was up 2% 
as a result of higher demand for cementing services in Mexico and VeneTuela and pmduction enhancement services in Argenuna Fumpe/Africa/CIS operating 
uicome grew 3% compared to 2012. driven by higher compleuon tools activity in Angola and ccmenung activity in Norway Middle East/Asia operatuig 
income increased 18% due lo higher activity levels m Saudi Arabia and Iraq, higher direct sales in Chma, and improved profitability m Indonesia 

Drilling and Evaluation revenue increased 7% compared to 2012. driven by strong results in the Rastern Hemisphere North Amenca revenue was 
essentially flat, as lower demand for dniling and wireline services wa.s partially offset by fluids activity acioss the United Stales land market and higher 
activity in the Gulf of Mexico Latin America revenue was also relatively flat, as higher demand for all product lines in Mexico and fluids throughout the 
region were partially offset by lower drilling services activity m Colombia and wueline activity in Brazil Europc'Afnca/'CIS revenue increased 18% due to 
improved fluids activity in Norway and Angola and higher dnlling services activity in Eurasia, Norway, Egypt, and Angola .Middle East/Asia revenue rose 
14% pnmanly due to strung demand in Saudi Arabia and Indonesia, higher dnlling activity throughout the region, and higher wiieline activity in Asia Pacific-
Revenue outside of North America was 68% of total segment revenue m 2013 and 65% of total segment revenue m 2012 

Drilling and Evaluation operating income impnived 6% compared to 2012, as increased activity in the Eastern Henusphere was partially offset by 
higher costs in Latm Amenca North Amenca operatmg mcome was down 4% flom 2012, as a reduction in dnlling and wirelme services was partially ofifset 
by demand for fluids and consulting and project management Latin America operatmg income decluied 22% due lo higher costs in Brazil and Venezuela and 
lower activity m Columbia The Europe/Atrica/CIS region operating income giew 36%, dnven by fluids activity in Angola and Norway and dnlling semces 
in Eurasia Middle East/Asia opeiating mcome increased 33% as a result of higher activity in Iraq, Indonesia, and Malaysia 

Corporate and otiiei expenses were S1 5 billion in 2013 compared to S660 million in 2012 Tlie significant increase was pi imai ily due to a S 1 0 
billion Macondo-ielated loss contmgency that was lecoided m the fust quarter of 2013. coiiipaied to a b300 million Macondo-relaied loss conUngency recoided 
m the first quarter of 2012 Additionally, a $55 million charitable eontnbution lo the NaUonal Fish and Wildlife Foundation was expensed in the second 
quarter of 2013, reflceling our commitment lo makmg a posiUvc environmental impact in our local communiucs 

NONOPERA TING ITEMS 
Effective tax rate Our effective lax rate on conUnuing operaUons was 23 5% for 2013 and 32 3% for 2012 The 2013 effective tax rate on contmuing 

opeiations was positively impacted by several items duimg the yeai, meludmg federal tax benefits of approximately SSO million due to the reinstatement of 
certain tax benefits and credits related to the fust quarter enactment of the American Taxpayer Relief Act of 2012 Also contributmg to the lower tax rale m 2013 
was a $ 1 0 billion loss contingency related to the Macondo well incident, which w as lax-cffcctcd at the United States statutory rate, as well as some favorable 
tax Items m Latm America m the fourth quarter Additionally, oui effective tax rate was posiuvely impacted by lower tax rates m certam foreign jurisdictions, 
as we continue to reposibon our technology, supply chain, and manufacturing infiastiuetuie lo more effectively serve our customeis internationally 
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RRSIJI.TS OF OPERATIONS IN 2012 COMPARED TO 2011 

REVENUE: Favoiable Percentage 

Millions of dollars 2012 2011 (UnTavorablc) Change 

Completion and Producuon S 17,380 S 15,143 $ 2,237 15% 
Dnllin|> and Evaluation 11,123 9.686 1,437 15 

Total revenue S 28,503 S 24,829 $ 3,674 15% 

By geographic region 

Completion and Produelion 
North America $ 12,157 S 10.907 $ 1.250 11% 
Latin America 1.415 1.117 298 27 
Europe/Afnca/CIS 2,099 1.746 353 20 
Middle Eai>t/Asia 1,709 1,373 336 24 

Total 17,380 15.143 2.237 15 

Dnllmg and Evaluation 
North America 3,847 3.506 341 10 
Latm Ainei ica 2,279 1,865 414 22 
Curope/Afnca/CIS 2,411 2,210 201 9 
Middle East/Asia 2,586 2,105 481 23 

Total 11.123 9.686 1,437 15 

Total revenue by region. 
North America 16,004 14.413 1.591 11 
Latm America 3,694 2,982 712 24 
Europe/Afnca/CIS 4,510 3.956 554 14 
Middle East/Asui 4,295 3,478 817 23 
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CRITICAL ACCOUNTING ESTIMATES 

The preparation of flnancial statements requires the use of judgmenLs and estimates Our cnlical accounting policies are described below to pmvide a 
better understanding of how we develop oiu assumptions and judgments about future events and related estimations and how they can impact our financial 
statements A cnbcal accounting esumate is one that requires our most difficult, subjecuve. or complex judgments and assessments and is fundamental to our 
results of operation.s We identified our most cmical accounting estimates to be 

- forccasting^oureffectwe^inco^ tax rate, mcluduieour futyeabilitycj foreipn^a^^je^its and thp^y^^vahilitv' 

By geographic legian 

Completion and Produclion 

North America $ 2,260 $ 3,341 $ (1,081) (32)% 

Latm America 206 159 47 30 
Europe/A&ita/ClS 347 48 299 623 
Middle East/Asia 331 185 146 79 

Total 3,144 3,733 (589) (16) 

Dulling and Evaluation 
North America 680 641 39 6 
Latin America 393 305 88 29 
Euiope/AfiiLj/CIS 246 191 55 29 

Middle East/Asia 356 266 90 34 

Total 1,675 1,403 272 19 

Total operatmg mcome by region 
(excludmg Corporate and other) 

North Amenca 2.940 3.982 (1.042) (26) 

Latm America 599 464 135 29 
Europe/AfncaiClS 593 239 354 148 

Middle Best/Asia 687 451 236 52 

The 15% increase in consolidated revenue in 2012 compared to 2011 was pnmanly due to higher acbvity in Latin Amenca. Middle East/Asia, and 
North Amenca On a consolidated basis, all product service Imes expenenced revenue growth from 2011 Revenue outside of North America was 44% of 
consolidated revenue in 2012 and 42% of consolidated revenue in 2011 

The 12% decrease in consolidated operating income compared to 2011 was mainly due to higher costs, particularly of guar gum, and pncing 
pressure for production enhancement services m North America Operatmg income m 2012 was negatively impacted by a S300 million, pre-tax, loss 
contmgency related to the Macondo well incident reflected in Corporate and other expenses Additionally, our results were impacted by a S4tj million, pre-tax, 
charge related to an eam-out adjustment due to significantly better than expected performance of a past acquisition in the Latin Amenca and North Amenca 
regions as well as a S20 mUlion, pic-tax, gain related to the scnlcmciit of a patent uiffmgcinciil lawsuit that was recorded in Coipoiate and other expense 
Operating income in 2011 was adversely impacted by a $25 million, pre-tax, impairment charge on an asset held for sale ui the Europe/Alnca/ClS region, 
SI I million, pre-tax, of employee separation costs in the Eastern Heirusphere, and a $59 nullion, pre-tax, charge in Libya, to reserve for certaui doubtful 
accounts receivable and inventory Durmg 2012. we received S42 million related to the Libya reserve that was established in 2011 for receivables 

Following IS a discussion of our results of operations by reportable segment 
Completion and Production revenue mcrcascd in all geographic regions compared to 2011, with strong intemaiional growth North Amenca revenue 

rose 11%, pnmanly due to mcreased cementing services and completions tools sales, as well as higher activity m producUon enhancement from an mcreascd 
demand for hydraulic fractunng in the United States Latin Amenca revenue incicased 27% due to improved activity m most pioduct service lines in Mexico, 
Brazil, and Venezuela hurope/Africa/ClS revenue increased 20%, driven by strong demand for completion tools across the region and mcreased cementmg 
servKcs in Mozambique and Nigeria Middle East/Asia revenue giew 24% due to higher activity in all product service lines in Australia, Malaysia, and 
Indonesia, partially offset by lower completion tools sales m China and decreased activity m Singapore Revenue outside of North Amenca was 30% of total 
segment revenue in 2012 and 28% of total segment revenue in 2011 
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The Completion and Production segment operating income decrease compared to 2011 was primarily due to the North America region, where 
operating income fell SI 1 billion as a result of pncing pressure in the production enhancement product service line and nsing costs, particularly related to 
guar gum Latin Amenca operating income increased 20% due to higher demand for completion tools in Mexico and Brazil partially offset by higher costs and 
pncmg adjustments m Argentina and Colombia Euiope/Africa/ClS operating income grew S299 million compared to 2011 due to the recovery Dom activity 
disruptions in North Africa, including collections in 2012 of $29 million fiom the original $36 million Libya-related reserve recognized in 2011 forcenam 
accounts receivable and inventory Middle Rast/Asia operating income incrca.sed 79% due to cost controls in Iraq higher activiiy levels in Oman, and 
increased demand for production enhancement and cementing services in Australia 

Dulling and evaluation revenue increa.sed 15% compared to 2011 as drilling activity improved across all regions, especially Middle Cast/Asia and 
Latin America North Amenca revenue grew 10% due to mcreascd demand for driUmg fluids Latin Amcnca revenue increased 22% due to higher demand in 
most product services lines in Brazil. Mexico, Venezuela, and Colombia Europe/Africa/ClS revenue increased 9% due to improved drilling service in 
Tanzania, Nigena, and the United Kingdom, partially offset by service disruptions in Algena .Middle East/Asia revenue rose 23% primarily due to the 
ongoing work m Iraq and Saudi Arabia, increased activity in Malaysia, and higher wireline direct sales Revenue outside North America was 65% of total 
segment revenue m 2012 and 64% of total segment revenue in 2011 

Segment operabng income compared to 20II incieased 19%, pnmanly due to increased activity in Middle East/Asia and Laun Amenca North 
Amenca operating income increased 6% from mcreascd demand for dnlling fluids and wirelme and perforaung. which offset higher consulting and project 
management costs Latin America opeiaiing income grew 29"% as a result of activity mcreases in Mexico. Venezuela, and Brazil The Eurupe/Atnca/ClS region 
operating income grew 29% due to greater activ ity in Nigeria and the recovery in Libya where $13 million of theorigmal $23 million reserve from 2011 
mentioned above was collected in 2012. which more than offset higher costs in Norway Middle East/Asia operating mcomc increased 34% mainly due to 
increased activity in Malaysia and Saudi Arabia 

Coipoiate and other expenses were $660 million in 2012 compared to $399 nullion in 2011 The 65% increase was pnmanly due to a $300 
nullion, pre-tax, loss conungcncy recorded in 2012 related to the Macondo well mcidcnt as well as additional expenses in 2012 associated with strategic 
investments in our ojicrating model and cicatmg competitive advantages by reposiUomng our technology, supply cham. and manufactunng mfrastructurc 
These Items were partially offset by, among other things, a $20 million, pre-tax, gam recorded m 2012 rclalcd to the settlement of a patent inffmgcment 
lawsuit 

NONOPERATING ITEMS 
Income (loss)pom dcsconimuedopetanons. net mcreascd $224 million in 2012 compared to 2011, pnmanly due to a $163 million charge, after

tax. leeogmzed m 2011 for an arbitration award against our former subsidiary, KBR, relating to the Barracuda-Caiatinga project, a project for which we had 
provided a guarantee of KBR's obligations In 2012, we recorded an $80 million tax benefit m discontmued operations related to the $219 million payment we 
made to Barracuda & Caiatinga Leasing Company BV under that guarantee 
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CRITICAL ACCOUNTING ESTIMATES 

1lic prcparatinn of financial slaiemenis requires the use nf judgments and estimates Our erilical aceounting policies are described below to provide a 
better understanding of how we develop our assumptions and judgments about futiuc events and related estimations and how they can impact our fmancial 
statements A cnUcal accounting esUmate is one that requues our most diflicuJt. subjective, or complex judgments and assessments and is fundamental to our 
results of operations We identified our most cntical accounung estimates to be 

- forecasting our effective income tax rate, mcluduig our future ability to utibze foreign lax credits and the realizability of deferred tax assets, and 
providing for unceitam tax positions, 

- legal, envuonmental, and invesUgation matters, 
- valuations of long-lived assets, including intangible assets and goodwill, 
- purchase pnce allocation for acquired businesses. 
• pensions, 
- allowance for bad debts, and 
- perccntage-of-completion accounting for long-term, integrated project management contracts 

We base our estimates on histoncal experience and on various other assumptions we believe to be reasonable aeeording to the current facts and 
circumstances, the results of which form the basis for making judgments about the caiiying values of assets and liabilities that arc not readily apparent fiom 
other souiecs We believe the following are the critical accounting policies used in the prepaiabon of our consolidated financial statements, as well as the 
significant estimates and judgments affecting the application of these policies This discussion and analysis should be read in conjunction with our 
consohdatcd financial statements and related notes mcluded in this report 

We have discussed the development and selection of these critical accounting policies and estimates with the Audit Committee of our Board of 
Directois, and the Audit Coranuttee has reviewed the disclosure presented below 

Income tax accounting 
We recognize the amount of taxes payable or refundable for the current year and use an asset and liability approach in recognizuig the amount of 

deferred tax liabilities and assets for the future tax consequences of events that have been recognized in our financial statements or tax returns We apply the 
follow mg basic pnnciples ui accountmg for our income taxes 

a ciuient tax liability or asset is recognized for the estimated taxes payable or refundable on tax returns for tlie cunent year, 
- a deferred tax liability or asset is recognized for the esumated futiue tax effects attributable to tempoiary differences and cariy forwards, 
- the measurement of current and deferred tax liabilities and assets is based on provisions of the enacted tax law, and the effects of poteiiual futiue 

changes in tax laws or rates arc not considered, and 
- the value of deferred tax assets is reduced, if neeessaiy, by the amount of any tax benefits that, based on available evidence, are not expected to be 

realized 

We determme deferred taxes separately for each tax-paying component (an entity or a group of entities that is consolidated for tax purposes) m each tax 
jurisdiction That dclcimmation includes the following procedures 

- identifying the types and amounts of existing temporary differences, 
- measunng the total deferred tax liabihty for taxable temporaiy differences using the applicable lax rate 
- measurmg the total deferred tax asset for deducuble temporaiy differences and operatutg loss canyforwaids usmg the applicable tax rate. 
- measuring the deferred lax assets for each type of tax crcxlit carry forward, and 
- reducing the deferred tax assets by a valuation allowance if, based on available evidence, it is moie likely than not that some pot Hon or all of the 

deferred tax assets will not be reahzed 

Our methodology for recording income taxes requues a significant amount of judgment in the use of assumptions and estimates Additionally, we use 
forecasts of certain tax elements, such as taxable income and foreign tax credit utilization, as well as evaluate the feasibility nf implementing tax planning 
strategies Given the inherent uncertainty involved with the use of such vanables, there can be significant vanaunn between anticipated and actual results 
Unforeseen evenLs may significantly impact these vanables, and changes to these variables could have a material impact on our income tax accounts related to 
both continuing and discontuuied operations 

We have operauons ui approximately 80 countnes Consequently, we are subject to the junsdiction of a significant number of taxing authonties No 
single junsdiclion has a disprqionionately low tax rate The income earned in these vanous junsdictions is taxed on diffenng bases, including income actually 
earned, income deemed earned, and revenue-based tax withholding The final dctcnnination of our income tax liabilities involves the interpretation of local tax 
laws, tax treaties and related authorities in each jurisdiction Changes in the operabng environment, including changes in tax law and currency/repatriation 
controls, could impact the determination of our income tax liabilities for a tax year 
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Ta^ filings nfnur subsidianes, unconsolidated afTiiiatcs. and related entities are mulinely examined in the normal course ofbusiness by tax-
autbonties Tbese examinations may result in assessments of additional taxes, which we work to resolve with the tax authontics and through the judicial 
process Predicting the outcome of disputed assessments involves some uncertainty Factors such as the availability of settlement procedures, willingness of 
tax authonties to negotiate, and the operation and impartiality of judicial systems vary across the different tax jurisdictions and may significantly influence the 
ultimate outcome We review the facts for each assessment and then utilize assumptions and estimates to detemtuie the most likely outcome and provide taxes, 
interest, and penalties as needed based on this outcome We provide for uncertain tax positions pursuant to current accounting standards, which prescribe a 
minimum recognition threshold and measurement methodology that a tax position taken or expected to be taken in a tax return is required to meet before being 
recognized in the financml statements 1lie standards also provide guidance for derecognition classification, interest and penalties, accounting in intenm 
periods disclosure, and transition 

Legal, environmental, and investigation matters 
As discussed m Note 8 of our consolidated firuncial statements, as of December 31,2013, we have acci ued an csUmate of the probable and 

estimable costs for the resolution of some of our legal, envuonmental, and investigation matters For other matters fur which the liability is not probable and 
reasonably estimable, we have not accrucxl any amounts Attorneys m our legal department monitor and manage all claims filed against us and review all 
pending investigations Generally, the csUmate of probable costs lelated to these matters is developed in consultation with internal and outside legal counsel 
representing us Our estimates are based upon an analysis of potential results, assuming a combination of litigation and settlement strategies The accuracy of 
these estimates is unpacted by, among other things, the complexity of the issues and the amount ot due diligence we have been able to perform. We attempt to 
resolve these matters through settlements, mediation, and arbitration proceedings when possible If the actiul settlement costs, final judgments, or fines, alter 
appeals, differ from our estimates, our fiituie financial results may be adversely affected We luve m the past recorded significant adjustments to our imtial 
estimates of tliese types of contingencies 

Value of long-lived assets, including intangible assets and goodwill 
Wc cany a vancty of long-lived assets on our balance sheet mcluduig property, plant and equipment, goodwill, and other intangibles We conduct 

impairment tests on long-livcd assets whenever events or changes in circumstances indicate that the cairymg value may not be recoverable and on uitangiblc 
assets quanerly Impairment is the condition that exists when the carrymg amount of a long-lived asset exceeds its fair value, and any mipaumcnt charge that 
we record reduces our earnings We review the carrying value of these assets based upon estimated future cash flows while taking mto consideration 
assumptions and estimates including the future use of the asset remaimng useful life of the asset, and service potential of the asset 

Goodwill IS the excess of the cost of an acquued enuty over the net of the amounts assigned to assets acquired and liabilities assumed We test 
goodwill for impairment annually, during the thud quarlci, or if an event occurs or circumstances change that would more likely than not reduce the fair value 
of a reporting imit below its carrying amount For purposes of performing the goodwill impairment test our reporting umts are the same as our reportable 
segments, the Completion and Production division and the Dnihng and Evaluation division See Note I to the consolidated financial statements for our 
accounting policies related to long-lived assets and intangible assets, as well as the results of our goodwill impairment test 

Acquisitions-purchase price allocation 
We allocate the purchase price of an acquued business to its identifiable assets and liabilities based on estimated fair values The excess of the 

purchase price over the amount allocated to the assets and liabilities, if any. is recorded as goodwill We use all available mformaUon to estimate fan values, 
mcludmg quoted market prices, the carrymg value of acquired assets, and widely accepted valuation techniques such as discounted cash flows We engage 
third-party appraisal firms to assist m fan value determination of mventones. identifiable intangible assets, and any other sigmficant assets oi liabihties when 
appropriate llie judgments made in determining the estimated fan value assigned to each class of assets acquned and liabilities assumed, as well as asset 
lives, can matenally impact nur results nf operations Our acquisitions may also include contingent consideration, or earn-out provisions, which provide for 
additional consideration to be paid to the seller if certain future conditions are met These earn-out provisions are estimated and recognized at fair value at the 
acquisition date based on projected earnings or other financial metrics over specified penods after the acquisition date These estimates are reviewed dunng the 
specified penod and adjusted based on actual results 

Pensions 
Our pension benefit obligations and expenses are calculated using actuarial models and methods Two of the more critical a.ssumptions and estimates 

used in the actuanal calculations are the discount rate for determining the current value of benefit obligations and the expected long-term rate of return on plan 
assets used in determining net periodic benefit cost Other cnucal assumptions and estimates used in determining benefit obligations and cost, including 
demographic factors such as retirement age, mortality, and turnover, are also evaluated penodically and updated accordmgly to reflect our actual experience 

Discount rales are determmed annually and are based on the prevailuig market rate of a portfolio of high-quality debt instruments with maturities 
matching the expected timing of the payment of the benefit obligations Expected long-term rates of return on pbn assets are determined annually and are based 
on an evaluauon of our plan assets and lustoncal trends and experience, taking into account current and expected market conditions Plan assets are comprised 
primarily of equity and debt 
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secunties As we have both domeshc and mtematinnal plans, these assumptions difTer based on varying factors specific to each particular country or 
econnnuc environment 

The discount rate utilized in 2011 to determine the projected benefit obligation at the measurement date for our United Kingdom pension plan, which 
constituted 81% of our miemational plans' pension obligations, was 4 5% compared to a discount rate of4 6% utilized in 2012 The espected long-temi rate 
of return assumption used for our United Kmgdom pension plan e\pense was 6 5% in 2013, compared to 6 7% in 2012 

The following table illustiates the sensitivity to changes in certain assumptions, holding all other assumptions constant, for our United Kingdom 
pension plan 

Effect on 

Pretax Pension Expense Pension Benefit Obligation at 
Millions of dollai s in 2013 Deeemher3l,20]3 

2S-basis-point decrease in discount rate $ 1 $ 55 
25-basis-point increa.se in discount rate (1) 151) 
25-basis-point decrease m expected long-term rale of rctimi 2 NA 
2S-basis-point mcrease in cxpceted long-term rate of return (2) NA 

Our international defined benefit plans reduced pieuix mcome by S32 million in 2013. $26 million m 2012. and $27 rmllion m 2011 Included in 
these amounts was mcome from expected pension returns of $44 million ui 2013, $4S million in 2012. and $47 million in 2011 Actual returns on 
international plan assets totaled $117 million in 2013. compared to $87 million m 2012 Our net actuanal loss, net of tax, related to international pension 
plans was $222 million at December 31,3013 and $208 million at December 31,2013 In our international plans where employees earn additional benefits for 
continued service, actuarial gams and losses will be recognized in openiung mcome over a period of three to 17 years, which represents the estimated average 
remaining service of the pailicipant group expeaed to receive benefits [n our mternational plans where benefits are not accrued for contmued service, actuanal 
gams and losses will be recognized in opcratmg mcome over a period of 17 to 33 years, which represents the estimated average remauimg lifetime of the benefit 
obligations These ranges reflect varymg maturity levels among the plans 

Dunng 2013, wc made contnbutions of $26 million to fund our international defined benefit plans We expect to make contnbutions of 
approximately $17 million to our inlematumal defined benefit plans m 2014 

The actuanal assumptions used in determming our pension benefit obligations may differ matenally from actual results due to changing market and 
economic condibons, higher or lower withdrawal rales, and longer or shorter life spans of parucipants While we believe that the assumptions used are 
appmpnate, differences in actual expenencc or changes in assumptions may matenally affect our financial position or results of operations See Note 14 to the 
consolidated financial statements for further mformation related to defined benefit and other postretirement benefit plans 

Allowance for bad debts 
We evaluate our acLuunts receivable through a contmuous process of assessuig our punfohu on an individual customer and overall basis This 

process consists of a thorough review of historical collection expenence, current aging status of the customer accounts, financial condition of our customers, 
and whether the receivables involve retainages We also consider the economic environment of our customers, both from a marketplace and geographic 
perspccuve, ui evaluating the need for an allowance Based on our review of these factors, we establish or adjust allowances for specific customers and the 
accounts receivable portfolio as a whole This process involves a high degree of judgment and estimation, and frequently mvolves sigmlicant dollar amounts 
Accordingly, our results of operations can be affecTed by adjustments to the allowance due to actual wnte-ofTs that differ from estimated amounts Our 
estimates of allowances for bad debts have historically been accurate Over the last five years, our estimates of allowances for bad debts as a percenUge of 
notes and accounts receivable before the allowance, have ranged from 1 6% to 3 0% At December 31,3013, allowance fur bad debts totaled $117 million, or 
1 9% of notes and accounts receivable before the allowance At December 31,2012. allowance for bad debts totaled $92 million, or 1 6% of notes and 
accounts leceivable before the allowance A hypothetical 100 basis pomt change ui our estimate of the collectability of our notes and accounts receivable balance 
as of December 31,2013 would have resulted in a $62 million adjustment to 2013 total operating costs and expenses See Note 3 to the consolidated financial 
statements for further information 
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Percentage of completion 
Revenue from certain long-tenn, integrated project management contract-s to provide well construction and compleUon services is reported on the 

percentage-of-completion method of accounting Progress is generally based upon physical progress related to contractually defined units of work At the outset 
of each contract, we prepare a detailed analysis of our esumaled cost to complete the project Risks rebted to service deliseiy. usage, productivity and other 
factors arc considered ui the estimation process The recording of profits and losses on long-teim contracts requires an estimate of the total profit or loss over 
the life of each contract This estimate requires consideration of total contract value, change orders and claims, less costs incurred and estimated costs to 
complete Anticipated losses on contracts are recorded in fiill in the period in which they become evident Profits are recorded based upon the total estimated 
contract profit times the current percentage complete for the contract 

At least quarterly, signiGcant projects are reviewed m detail by semor management There are many factors that impact future costs, mcluding 
weather, inflation, labor and community disruptions, timely availability of materials, productivity, and other factors as outlmed in Item 1(a), "Risk Factors " 
These factois can af iect the accuracy of our estimates and materially impact our futuie reported eariungs Sec Note I to the consolidated fmaneial statements 
for further information 

OFF BALAiNCK SUEE T AllKANGEMENT S 

At December 31, 2013, we had no matcnal oft balance sheet arrangements, except lor operating leases Fur infurniatiun on our contractual obligations 
related to operating leases, see "Management's Discussion and Analysis of Financial Condition and Results ol Operations - Liquidity and Capital Resources -
Contractual obligations " 

FINANCIAL INSTRUMENT MARKET RISK 

We arc exposed to market nsk from changes in foreign currency exchange rates and mtcrest rates Wc selectively manage these exposures through the 
use of derivative instruments, mcluding forward foreign exchange coritiacts, foreign exchange options, and intcicst rate swaps The objective of our risk 
management strategy is to minimize the volatility from fluctuations in foreign currency and interest rates We do not use derivative instruments for Iradmg 
purposes The counterparties to our forward contracts, options, and interest rate swaps are global commercial and investment banks 

We use a sensitivity analysis model to measure the impact of a 10% adverse movement of foreign cuiiency exchange rates against the United States 
dollar A hypothetical 10% adverse change m the value of all our foreign currency posiuons relative to the Umtcd States dollar as of December 31,2013 would 
result m an S89 rmllion. pre-tax, loss for our net monetary assets denomiiuited in currencies other than United States dollars 

With respect to mterest rates sensitivity, after consideration of the impact from the interest rate swaps, a hypothetical 100 basis point increase m the 
LIBOR rate would result m approximately an additional SIO million of mterest charges for the year ended December 31,2013 

There arc certam limitations mherent in the sensitivity analyses presented, primarily due to the assumpuon that interest rates and exchange rates 
change instantaneously m an equally adverse fashion in addition, the analyses are unable to reflect the complex market rcacbons that normally would arise 
from the market ^ifts modeled While this ts our best estimate of the impact of the various scenarios, these estimates should not be viewed as forecasts 

For further information regarding foreign currency exchange nsk. mterest rate nsk, and credit nsk, see Note 13 to the consolidated financial 
statements 

ENVIRONMENTAL MATTERS 

We arc subject to numerous envnonmental, legal, and regulatory requirements related to our operations worldwide For informauon related to 
envirorunental matters, see Note 8 to the consolidated financial statements and Part I, Item I (a). "Risk Factors" 

FORWARD-LOOKING INFORMATION 

The Pnvate Secunbes Litigation Reform Act of 1995 provides safe harbor provisions for forward-looking information Foiward-lnoking information 
IS based on projections and estimates not historical information Some statements in this Form lO-K are forward-lookmg and use words like "may," "may 
not," "believes," "do not believe," "plans," "estimates," "intends," "expects," "do not expect," "anticipates." "do not anticipate." "should," "likely," and 
other expressiorui We may also provide oral or wntten forward-looking information m other materials we release to the public. Forward-lookmg mformation 
involves nsk and uncerlamties and reflects our best judgment based on current uifunnatian Our results of operations can be affected by maccuraie 
assumptions we make or by known or unknown nsks and uncertamties In addition, other factors may affect the accuracy of our forward-lookmg 
informauon As a result, no forward-loolong information can be guaranteed Actual events and results of operations may vary materially 
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We dn nnl assume any responsibility to publicly update any of our forvfard-looking statements regardless of uhether factors change as a result of 
new infoimaiion, future events, or for any other reason You should review any additional disclosuics we make in our piess releases and rorms 10-K, lO-Q, 
and !i-K filed with or furnished to the SflC We also suggest that you listen to our quarterly earnings release confeience calls with financial analysts 
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MANAGEMENT'S REPORT ON INTERNAL CONTROL OVER FINANCIAL REPORTING 

The management nf Hallibunnn Company is responsible for establishing and maintaining adequate internal control over Hnancial reporting as 
defined in the Securities Exchange Act Rule 13a-lS(f) 

Internal control over financial reportmg, no matter how well designed, has uiherent limitations Therefore, even those systems dctermuied to be 
effective can provide only reasonable assurance with respect to financial statement preparation and presentation Further, because of changes in conditions the 
effectiveness of internal control over fmancial reporting may vary over time 

Under the supervision and with the participation of our management, including our chief executive officer and chief financial officer, we conducted 
an evaluation to assess the effectiveness of our internal control over fmancial reportmg as of December31,2013 based upon cnteiia set forth in the Internal 
Control - integrated Framework (1992) issued by the Comimttec of Sponsoring Organisations of the Trcadway Commission Based on our assessment, we 
believe that, as of December 31, 2013, our intemil control over financial reporting is eSecUve 

The effectiveness of Halliburton's mternal control over fmancial reporting as of December 31, 2013 has been audited by KPMG LLP, an mdependent 
registered public accoimtmg Eim. as stated in their report that is included herem 

HALLIBURTON COMPANY 

by 

/s/ David J Lesar /s/ Mark A McCollum 

David J Lesar Mark A McCollum 
Chairman of the Board, Executive Vice President and 

President, and Chief Executive Officer Chief Fmancial Officer 
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Report of Independent Registered Public Accounting Firm 

The Board of Oircciurs and Shareholders 
Halliburton Company 

We have audited the accompanying consolidated balance sheets of Hallibiu ton Company and subsidiaries as of December 31, 2013 and 2012, and the related 
consolidated statements of bpeiaUons, shareholders' equity, compiehensive income, and cash flows for each of the years in llie lliree -year period ended 
December 31, 2013 These consolidated Gnancial statements arc the icsponsibility of Halliburton Company's management Our responsibility is to express an 
opinion on these consolidated financial statements based on our audits 

We conducted our audits in accordance with the standards of the Public Company Accounting Oversight Board (United States) Those standards require that 
we plan and perfoi m tlie audit to obtain reasonable assurance about whether the financial statements aie free of material misstatement An audit uicludes 
exainuiing, on a test basis, evidence supporting the amounts and diselosuies in the financial statements An audit also uicludes assessing die accounting 
principles used and significant estimates made by management, as well as evalualuig the oveiall financial statement piesciitation We believe that our audits 
provide a reasonable basis for our opinion 

In our opuiion, the consolidated financial statements referred to above present fairly in all material respects, the financial position of Hallibuiton Company 
and subsidiaries as of December 31, 2013 and 2012, and the results of then operations and their cash flows for each of the years in the three -year period ended 
December 31,2013, in confomiiiy with U S generally accepted accounting principles 

We also have audited, m accordance with the standards of the Public Company Accounting Oversight Board (Umted Slates), Halliburton Company's internal 
conuol over financial reporting as of December 31, 2013, based on cntena established m internal Control - Integrated Framework (1992) issued by the 
Committee of Sponsoring Organizations of the Tieadway Commission (COSO), and our report dated February 7,2014 expressed an unqualified opmion on 
the effectiveness of Halliburton Company's internal control over financial reporting 

A/ KPMG LLP 
Houston, Texas 
February 7, 2014 
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Report of independent Registered Public Accounting Firm 

The Bodix] uf Director^ and Shareholder!) 
Hdlliburlun Company 

We have audited Hailibmlon Company's inteinal control over financial repoiling as of December 31. 2013. based on criteria established m Internal Control-
Integrated Framcwodc<1992) issued by the Committee of Sponsonng Organizations of thcTreadway Commission (COSO) Halliburton Company's 
management is responsible for maintauung effective mtemal control over financial reporting and for its assessment of the effectiveness of mtcmal control over 
fmaneial reporting, included m the aeeompanymg Management's Kcport on Internal Conu-ol over Financial Kcportmg Our responsibility is to express an 
opinion on Halliburton Company's internal control over financial reporting based on our audil 

We conducted our audit m aeeoidanee with tlie standards of the Public Company Accounting Ovei sight Board (Umted States) Tliose standaids lequiic that 
we plan and peiform the audit to obtain reasonable assurance about whethci effective mternal eonuol over financial reporting was maintained in all mateiial 
respects Our audit included obtainmg an imderstandmg of internal control over financial reporting, assessing the nsk that a material weakness exists, and 
testing and evaluating the design and operaung efTcctiveness of internal control based on the as.scsscd nsk Otu" audit also meludcd performing such other 
procedures as we considered necessary m the eirciimstanees We believe that out audit provides a reasonable basis for our opinion 

A company's internal control over fmaneial reporting is a process designed to provide reasonable assurance regarding the rehability of fmaneial reportmg and 
the preparation of fmaneial statements for external purposes in aeeoidanee with generally accepted aecounung principles A company's internal control over 
fmaneial reportmg includes those policies and procedures that 11) pertain to the maintenance of records that, m reasonable detail, accurately and famly reflect 
the transactions and dispositions of the assets of the company: (2) provide reasonable assurance that uansaetions are recorded as necessary to penmt 
preparation of financial statements in accordance with generally accepted accoimting principles, and that receipts and expenditures of the company are bemg 
made only m accordance with authorizations of management and directors of ihe company, and (3) provide reasonable assurance regardmg prevention or 
timely detection of tmauthonzed acquisition, use, or disposition of the company's assets that could have a material effect on the financial statements 

Because of its inherent limitations, mtemal control over financial reportmg may not prevent or detect misstatements Also, projections of any evaluation of 
effectiveness to future periods are subject to the nsk that controls may become inadequate because of changes in conditions, or that the degree of compbance 
with the policies or procedures may detenorate 

In our opinion, Halliburton Company maintained, in all matenal respects, effective internal control over financial reporting as of December 31, 2013, based on 
cntena established in Internal Control - Integrated Framework (1992) issued by COSO 

We also have audited, in accordance with the standards of the Pubhc Company Aecounung Oversight Board (United Suites), the consolidated balance sheets 
of Halliburton Company and subsidianes as of December 31 2013 and 2012, and the related consolidated statements of operaUuns, shareholders' equity, 
(.omprehensivc income, and cash (lows for each of the years in the three-year period ended December 31, 2013, and our report dated February 7,2014 
expressed an unqualified opinion on those consolidated financial statements 

/s/ KPMG LLP 
Houston, Texas 
February 7, 2014 
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HALLIBURTON COMPANY 
Consolidated Statements of Operations 

Year Ended December 31 

Millions of dollai s and share\ except pet ihare data 2013 2012 2011 

Revenue: 
Services 
Product sales 

$ 22.257 $ 
7,145 

22.196 $ 

6.307 
19 692 

5.137 

Total revenue 29.402 28.503 24 829 

Operating costs and expenses: 
Cost of services 
Cost of sales 
Loss contingency for Macondo well incident 
General and administrative 

18,959 
5,972 
1,000 

333 

18.447 
5,322 

300 
275 

15,432 
4,379 

281 

1 otal operating costs and expenses 26,264 24,344 20.092 

Operating income 
Interest expense, net of interest income of S8, $7, and S5 
Other, net 

3,138 
(331) 

(43) 

4,159 
(298) 

(39) 

4,737 
(263) 
(25) 

income from continuing operations before income taxes 

Provision tor mcome taxes 
2,764 

(648) 

3,822 

(L235) 

4,449 

(1,439) 

Income from continuing operations 
Income (loss) from discontinued operations, net of income tax benefit (provision) of 
$I.S82.andS(18) 

2.116 

19 

2,587 

58 

3.010 

(166) 

Net income S 2,135 S 2,645 $ 2.844 

Noncontrnlling interest in net income of suhsidianes 
Net tncome attributable to company 

(10) 
$ 2,125 $ 

(10) 
2,635 $ 

(5) 

2,839 

Amounts attributable to company sbarebolders: 
Income from contmuing operations 
Income (loss) Com discontinued operations, net 

$ 2,106 $ 

19 

2,577 $ 

58 

3,005 
(166) 

Net Income attributable to company $ 2.125 $ 2,635 t 2,839 

Basic income per share attributable to company shareholders: 
Income trom commumg operations 
Income (loss) from discontinued operations, net 

$ 2 35 $ 

002 

2 78 $ 

007 

3 27 
(0.18) 

Net income per share $ 2 37 $ 2 85 $ 3 09 

Diluted income per share attributable to company sbarehoidcrs: 
Income from eontmumg operations 
Income (loss) from discontmued operauons, net 

.t 233 $ 
003 

2 78 $ 
0 06 

3.26 
(0 18) 

Net income per share $ 2 36 $ 2 84 $ 3 08 

Basic weighted average common shares outstanding 
Diluted weighted average common shares outstanding 

898 
902 

926 
928 

918 
922 

See notes to consolidated financial statements 
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HALLIBURTON COMPANY 
Consolidated Slalements of Comprehensive income 

Year Ended December 31 
Millions of cloltai s 2013 2012 2011 

Net income S 2,135 S 2,645 $ 2,844 

Other comprehensive income, net of income taxes: 
Defined benefit and other postreUrement plans adjustments 

Other 2 

(33) 

(3) 

(34) 

Other comprehensive income (loss), net of income taxes 2 (36) (34) 

Comprehensive income $ 2 137 \ 2,609 $ 2,810 

Comprehensive meome attnbutable to noncontroUing mterest (10) (10) (1) 

Comprehensive income attributable to company shareholders s 2,127 $ 2,599 $ 2.806 

See notes to consolidated finaneml statements 
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HALLIBURTON COMPANY 
Consolidated Balance Sheets 

December 31 

Millions of JolUn s and ihaiet except per share data 2013 2012 

Assets 
Current assets; 
Cash and equivalents S 2,356 $ 2.484 
Receivables (less allowance for bad debts of $117 and $92) 6,181 5,787 
Invcnioncs 3,305 3,186 
Prepaid expenses 737 608 
Current deferred income taxes 388 351 
Other current assets 737 670 
Total current assets 13,704 13,086 
Property, plant, and equipment, net of accumulated depreciation or$9,4ii0 and $8,036 11,322 10,257 
Goodwill 2,168 2,135 
Other assets 2,029 1,932 

Total assets S 29,223 ,$ 27,410 

Liabilities and Shareholders' Equity 

Current liabilities: 
Accoimts payable $ 2,365 $ 2,041 
Accrued employee compensation and benefits 1,029 930 
Delerred revenue 350 307 
Loss contingency for Macondo well uicident 278 — 
Other current liabilities 1,004 1,474 

Total current liabilities 5,026 4,752 
Long-term debt 7,816 4,820 
Loss contingency for Macondo well incident 1,022 300 
Employee compensation and benefits 584 607 
Other liabilities 1,160 1,141 

Total liabilities 15.608 11,620 

Shareholders' equity: 
Common shares, par value $2 SO per share (authorized 2,000 shares, 

issued 1 072 and 1,073 shares) 2,680 2,682 
Paid-in capital in excess of par value 415 486 
Accumulated other compiehensive loss (307) (309) 
Retained earnings 18,842 17,182 
Treasury stock, at cost (223 and 144 shares) (8,049) (4,276) 

Company shareholders' equity 13,581 15,765 
Noncontrolhng interest in consolidated subsidiaries 34 25 

Total shareholders' equity 13,615 15.790 

Total liabilities and shareholders' equity % 29,223 $ 27,410 

See notes to consolidated financial statements 
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HALLIBURTON COMPA.W' 
Consolidated Statements of Cash Flows 

Year Lndcd December 31 
Millions of dollcn \ 2013 2012 2011 
Cash Oows from operating activities: 
Net income 
Adjustments to reconcile net mcome to net cash flows from opeiatmg activities 

$ 2.135 $ 2.645 $ 2,844 

Depreciation, depletion, and amortization 1,900 1,628 1,359 
Loss contingency for Macondo well incident 1,000 300 — 
Provision (benefit) for deferred income taxes, continuing operations (132) 165 (30) 
(Income) loss from discontinued operations, net (19) (58) 166 
Other changes 
Receivables (449) (682) (1,218) 
Accounts payable 327 200 649 
Payment of Banacuda-CaiaUnga obligation (219) — — 
Inventories (107) (611) (564) 
Other 11 67 478 

Total cash flows from operating activities 4,447 3,654 3,684 

Cash flows from investing activities: 
Capital expenditures (2,934) (3,566) (2.953) 

Sales of mvestment securities 356 258 1,001 
Purchases of investment sectirilies (329) (506) (501) 
Sales of property, plant, and equipment 241 395 160 
Acqui.sitions of business assets, net of cash acquired (94) (214) (880) 
Other invesbng activities (110) (55) (17) 

Total cash flows from investing activities (2,870) (3.688) (3,190) 

Cash flows from financing activities: 
Payments to reacquire common slock (4,356) — — 
Proceeds from long-term borrowings, net of offering costs 2,968 — 978 
Dividends to ^areholders (465) (333) (330) 

Proceeds from exercises of stock opuons 277 107 160 
Other financing activities (178) 54 25 

Total cash flows from financing activities (1,754) (172) 833 

hffect of exchange rate changes on cash 49 (8) (27) 

Increase (decrease) m cash and equivalents (128) (214) 1,300 
Cash and cqtuvalcnts at bcginrung of year 2,484 2.698 1 398 

Cash and equivalents at end of year $ 2.356 S 2,484 $ 2,698 

Supplemental disclosure of cash flow information: 
Cash payments during the period for. 
Intere.st $ 293 $ 294 $ 261 

Income taxes $ 913 $ 1,098 S 1,285 

See notes to consolidated financial statements 
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HALLIBURTON COMPANY 
Consolidated Statements of Shareholders' Equit> 

Millions oj dollars 

Cash dividends (SO 525 per shore) 
Other 

Comnany Sha . Lquiry 

trolUng P-iicl-in 
Capital in Accumulated Othei inicrM iti 

CommoD Lacessoi Treasury Retained Compivhensive Consoiidaied 
Shares Par Value Stuck Eaminiu lncc»me|Luss) Subaididru.a 

Balance at Deccmiicr 31,2010 s 2fi74 S 339 S (4 771)S 12 371 S (240)S 14 S 10 387 

Ncr tncomc _ — 2.K39 __ 5 2,844 
Other contprchcnsivc loss 133) 11) (34) 

Cash dividends (W 36 per share) (330) (330) 
Slock plans 0 K2 224 _ 315 
OUlCT 34 34 

Balance at Doccmbcr 31, ZUll S 2,683 S 455 S (4W7)S 14,KK0 S (273)S 18 S 13,216 

Coiiiprclicnsisc income (loss). 

Net mcome - 2,635 ~ 10 2.645 
Other comprelieusive loss _ (JM (3h) 

Cash dividends (SO 36 per share) — __ tm) — _ 1333) 
Stock plans (') 25 2-'J — — — 295 
Other A __ _ — 13) 3 
Balance of December 31,2012 s 2 682 S 486 S (4 276)S 17,182 (109)S 25 S 15 790 

Ncl income 

Other comprehCTisive tncome 

Coinmon shares repurchdsed 

Slock plans C2) (97) 

(4J56) 

583 

2 [25 

2 

10 2,135 

2 

f4J56) 

4H4 

- <465) 

26 _<!i. 
(4M) 

25 
BalaDce BI Dccenibrr 31,2013 S 2.680 S 4ti 5 ffOJPlS H842 S 1307) S 3* 5 13 615 

Sec Doles to consolidated rmanciai statcmeats 
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HALIJBIJRTON COMPANY 
Nnte< to Consolidated Financial Statements 

Note I. Oescription of Company and Significant Accounting Poiicies 
Description oj Company 
Hallibuiton Company's predecessor was established in 1919 and incorpordlcd under the laws of the Slate of Delaware in 1924 We are one of the 

world's largest oilfield services companies Our two business segmenLs are the Completion and Pioductinn segment and the Drilling and Pvaluation segment 
We pmvide a comprehensive range of services and products for the exploration, development, and production of oil and natural gas around the world 

Use of estimates 
Otu findncidl statements are prepared in confurmity with Umted States generally aecepted aeLounting prmciples, lequinng us to make estimates and 

assumptions that affect 

the reported amounts of assets and liabilities and disclosure of contingent assets and liabilities at the date of the financial statements, and 
the reported amounts of revenue and expenses during the reporting penod. 

Wc believe the most significant estimates and assumptions arc assoeiated with the forecasting of our effective income tax rate and the valuation of 
deferred taxes, legal and environmental reserves. long-Iivcd asset valuations, purchase pnec alloeauons, pensions, allowance for bad debts, and pcrecntage-of-
complction aecoiintmg for long-term contracts Ultimate results could differ from our estimates 

Basis of presentation 
The consolidated financial statements include the accounts of our company and all of our subsidianes that we control or vanable interest entities for 

which we have delermmed that we are the primary beneficiary All material intercompany accounts and uansacuons are eliminated Investments in companies 
in which we have sigmficant influence are accounted for usmg the equity method of accounting If wc do not have significant influence, we use the cost method 
of accountmg 

In 2013, we adopted the provisions of a new accounting sUuidard See Note 15 for further mfonnation All periods presented reflect these changes 
Revenue recognition 
Oveiall Oiu services and products are generally sold based upon purchase orders or contracts with our customers that mchide fixed or determmable 

pnces but do not mclude nght of return provisions or other sigmficant post-delivery obligations Our products are produced m a standard manufacturing 
operation, even if produced to our customer's specifications We recognize revenue from product sales when title passes to the customer, the customer assumes 
risks and rewards of ownership, collectabihty is reasonably assured, and delivery occurs as directed by our customer Servtce revenue, including trammg and 
consulting services, is reeogmzed when the services are rendered and collectabihty is reasonably assured Rates for services are typically priced on a per day, 
per meter, per man-hour, or similar basis 

Software .sales Sales of perpetual software licenses, net of any defened maintenance and support fees, are recognized as revenue upon shipment 
Sales of time-based licenses are recognized as revenue over the license penod Maintenance and support fees are recognized as revenue ratably over the contract 
penod, usually a one-year duration 

Petcentage of completion Revenue from certain long-tcnn, integrated project management contracts to provide well construaion and completion 
services is reported on the percentage-of-completion method of accounting Progress is generally based upon physical progress related to contractually defmed 
umts of work. Physical percent complete is determmed as a combination of input and output measures as deemed appropriate by the circumstances All 
known or anticipated losses on contracts are provided for when they become evident Cost adjustments that are in the process of being negotiated with 
customers for extra work or changes ui the scope of work are included in revenue when collection is deemed probable 

Research ant! tleveiopment 
Research and development costs are expensed as mcurred Research and development costs were $588 million in 2013, $460 million m 2012, and 

$401 million in 2011 
Cash equivalents 
We consider all bghly liquid investments with an onginal matunty of three months or less to be cash eqmvalents 
Inventories 
Inventones are stated at the lower of cost or market Cost represents mvoice or producuon cost for new items and onginal cost less allowance for 

condition for used matcnal returned to stock Production cost mcludcs material, labor, and manufacturmg overhead Some domestic manufacturing and field 
service finished products and parts inventories for dnll bits, completion products, and bulk niatcnals arc recorded using llic last-in, fiist-out method The 
remaining inventory is recorded on the average cost method. We regularly review inventory quantities on hand and record provisions for excess or obsolete 
inventory based primarily on historical usage, estimated product demand, and technological developments 
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Allowance for had deht^ 
Wc cstahli'ih an allowance for bad dchLs Ihrnugh a review of several fectors, including historical collecuon experience, currenl aging status of the 

castomcr accounts and financial condition of our customers Our policy is to wnte off bad debts when the customer accounts are determined to be 
lUicoUcctiblc 

Properly, plant, and equipment 
Other than those assets that have Ixien written down to their fair values due to impairment, pmperty, plant, and eqtupment are reported at cost less 

accumulated depreciation, which is generally provided on the straight-line method over the estimated useful lives of the assets Accelerated depreciation 
methods are used for tax purposes, wherever permitted. Upon sale or retirement of an asset, the related costs and accumulated depreciation are removed from 
the accounts and any gam or loss is recugniaed Plarmed major maintenance costs are generally expensed as incurred Expenditures for addibons 
modifications, and conversions are capitalized when they increase the value or extend the useful lite of the asset 

Goodwill and other intangible assets 
We lecord as goodwill the excess purchase price ovei the fau value of the tangible and identifiable intangible assets acquired. Changes ui the carrying 

amount of goodwill are detailed below by reportable segment 

Completion and Unlling and 
Millions of dollais PioducUon Evaluation "1 otal 
Balance at December 31,2011 $ 1.215 $ 561 $ 1.776 

Current year acquisitions 
Purchase pi icc adjustments for previous aequisibons 

100 
196 

62 
1 

162 
197 

Balance at December 31.2012. S l.Sll $ 624$ 2,135 

Current year acquisitions 
Purchase pncc adjustments for previous aequisibons 

43 
(21) 

10 
1 

53 
(20) 

Balance at December 31, 2013 s 1,533 $ 635 $ 2.168 

The reported amounts of goodwill for each reporting umt are reviewed for impairment on an annual basis during the third quarter, and more 
frequently should negative conditions such as sigruiicant current or ptojecled operating losses exist in 2012 and 2011, we elected to perform a qualitative 
assessment for our annua] goodwill unpairmeni test If a qualitative assessment indicates that it is mote likely than not that the fair value of a reporting unit is 
less than its carrying amount, then we would be required to perform a quantitative impairment test for goodwill In 2013, we elected to bypass the quahtative 
as-sessment and perform a quantitative impairment test This two-step pmcess involves companng the e.stimated fair value of each reporting unit to the 
reporting unit's carrying vahie, including goodwill If the fair value of a reporting unit excels iLs carrying amount, goodwill of the reporting unit is not 
considered impaired, and the second step of the impairment test is unnecessary If the canying amount of a reporting unit exceeds its fair value, the second 
step of the goodwtll impairment test would be performed to measure the amount of impairment loss to be recorded, if any Our goodwill impaument assessment 
for 2013 indicated the fair value of each ol our reporting units exceeded its canymg amount by a significant margm Based on our quahtative assessment of 
goodwill m 2012 and 2011, we concluded that it was more likely than not that the fau value of each of our reporting units was greater than then cariyuig 
amount, and therefore no further testmg was required In addition, there were no tnggermg events that occurred ui 2013. 2012, or 2011 requiring us to perform 
additional impairment reviews As such, there were no impairments of goodwill recorded in the three-year penod ended December 31,2013. 

We amortize other idenutiable intangible assets with a finite lite on a straight-lme basis over the penod which the asset is expected to contribute to our 
future cash Hows, ranging from three to twenty years The components ot these other intangible assets generally consist of patems, hccnse agreements, non
compete agreements, trademarks, and customer lists and contracts 

Evaluating impairment of long-lived assets 
When events or changes m circumstances indicate that long-lived assets other than goodwill may be impaired, an evaluation is performed For an 

asset classified as held for use, the estimated future undiscoiuited cash flows associated with the asset are compared to the asset's carrymg amount to 
determine if a wnte-down to fair value is required When an asset is classified as held tor sale, the asset's book value is evaluated and adjusted to the lower ol 
its carrying amount or fan value less cost to sell In addition, depreciation and amortization is ccascd while it is classified as held for sale 

Income taxes 
We recognize the amount of taxes payable or refundable for the year In addition, defened tax assets and liabilities are recognized for the expected 

future tax consequences of events that have been recognized ui the financial statements or tax returns A valuation allowance is provided for deGnred tax assets 
if It IS more likely than not that these items will not be realized 
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In assessing the realmbility of deferred tax assets, management considei s whether it is more likely than not that some portion or all of the deferred 
tax assets will not he lealized. The ultimate reahxation of deferred tax assets is dependent upon the generation of future taxable income during the periods in 
which those temporary differences become deductible Management considers the scheduled reversal of deferred tax liabilities, projected future taxable income, 
and lax planning strategies in making this assessment Based upon the level of historical taxable mcomc and projections for future taxable income over the 
periods m which the deferred tax assets are deductible, management believes it is more likely than not that we will realize the benefits of these deductible 
differences, net of the existing valuation allowances 

We recognize interest and penalties related to unrecognized tax benefits within the provision for income taxes on continuing operations in our 
consolidated statements of operations 

We generally do not provide income taxes on the undistributed earnings of non-United States subsidiaries because such earnings arc mtended to be 
reinvested indeilrutely to fmance foreign activiues These additional foreign earnings Lould be subjeet to addiUonal tax if remincd, or deemed remitted, as a 
dividend, however, it is not practicable to estimate the additional amount, if any. of taxes payable Taxes are provided as necessary with respect to eamings 
that are not permanently remvested 

Derivative instruments 
At tunes, we enter into derivative fuiancial transactions to hedge existmg or projeeted exposures to changing foreign currency exchange rates and 

interest rates We do not enter mto derivative transactions for speculative or trading purposes. We recognize all derivatives on the balance sheet at fair value 
Derivatives that are not hedges aie adjusted to fair value and reflected through the results of operations If the denv auve is designated as a hedge, dependmg on 
the nature ot the hedge, changes ui the fair value ot denvatives are cither offset agauist 

the change m fau" value of the hedged assets, liabilities, or firm commitments through earnings, or 
recognized m other comprehensive uicome until the hedged item is recognized ui earnmgs 

The ineffective portion of a dei ivaUve's change m fair value is recognized in earnmgs Recognized gams oi losses on dei ivatives entered mto to 
manage foreign currency exchange risk are included m "Other, net" on the consolidated statements of operations Gams or losses on interest rate denvauves ore 
included m "Interest expense, net" 

Foreign currency translation 
Foreign entities whose fiincuonal currency is tlie United State.s dollar translate monetary assets and liabilities at year-end exchange rates and 

nonmonetary items are translated at historical rates Income and expense accounts are translated at the average rates m effect dunng the year, except for 
depreciation, cost of product sales and revenue, and expenses associated with nonmonetary balance sheet accounts, which are translated at historical rates 
Gams or losses from changes In exchange rates are recognized m our consolidated statements of operations m "Other, net" in the year of occurrence 

Stock-based compensation 
Stock-hosed compensation cost is measured at the date of grant, based on the calculated fair value of the award, and is recognizjed as expense over the 

employee's service period, which is generally the vestmg period of the equity grant Additionally, compensation cost is recognized based on awards ultimately 
expected to ve.st, therefore, we have reduced the cost for estimated forfeitures ha.sed on historical forfeiture rates Forfeitures are estimated at the time of grant 
and revised in subsequent periods to reflect actual forfeitures See Note 11 for additional mfomiation related to stock-based compensauon. 
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Note 2. Busine« Segment and Geographic Inrnrmalion 
We operate under two divisions, which form the basis Tor the two operating segments we report the Completion and Production segment and the 

Di illing and Hvaluation segment 
Complelion and Pioduclion delivers cementing, stimulation, intervention, pressure control, specialty chenucals, artificial lift, and completion 

services The segment consists of Production Enhancement, Cementing, Completion Tools, Halliburton Boots & Coots, Multi-Chem, and Halbbuiton 
Artificial Lift 

Production Enhancement services include stimulation services and sand control services ,Stimulation services optimirc oil and natural gas reservoir 
production through a variety of pressure pumping services, nitrogen services, and chemical processes, commonly known as hydraulic fracturing and 
acidizing Sand control services include fluid and chenucal systems and pumping services for the prevention of formation sand producUon 

Ccmentmg services involve bondmg the well and well casing while isolating fluid zones and maximizmg wellbore stability Our cementing service Lme 
also provides casing equipment 

Completion Tools provides downholc solutions and services lo our customers to complete their wells, mcluding well completion products and 
services, mtelligent well completions Imer hanger systems sand control systems, and service tools 

Halliburton Boots & Coots includes well intervention services, pressure control, equipment rental tools and services, and pipelme and process 
services 

Multi-Chem includes oilCeld pmductiun and completion chemicals and services that address production, processing, and transportation challenges 
Halliburton Artificial LiA offers electrical submersible pumps, includmg the associated surface package for power, control, and monitoring of the 

entire lift system, and provides installation, maintenance, repair, and testing services The objective of tliese services is to maximize reservoir and wellbore 
recovery by applying liAuig technology and intelligent field inanageinent solutions throughout the life of the well 

Drilling and Evaluation provides field and reservoir modeling, dnlling, cvaltuuon. and precise wellbore placement solutions that enable customers 
to model, measure, drill, and optimize their well construction activities The segment consists of Drill Bits and Services Wireline and Ihtrforatmg, Testing 
and Subsca, Baiotd, Spcrry Dnlhng, Landmark SoAware and Services, and Consultmg and Project Management 

Drill Bits and Services provides roller cone rock bits, fixed cutter bits, hole enlargement, and related downholc tools and services used m drillmg oil 
and natural gas wells In addiuon, coimg equipment and services are provided to acquire cores of the formauon drilled for evaluation 

Wueline and Perforatuig services mclude open-hole logging services that provide information on fomration evaluauon and reservoir Auid analysis, 
including formation lithology, rock properties, and reservoir fluid propenies Also offered aie cased-hole and shcklme scrviees. which provide perforating, 
pipe recovery services, through-casmg formation evaluation and reservoir monitoring, casmg and eemenl integrity measurements, and well intervcaition 
services Borehole seismic services mclude downhole seismic operations check-shots and vertical seismic proAles, and provide the link between surface 
scisnuc and the wellbore Finally, formation and reservoir soluuons uransform fbmiation cialualion data into reservoir msigbt through geoscience soluUons 

Testing and Subsea services provide acquisition and analysis of dynanuc reservoir mfomiation and reservoir optinuzation solutions to the oil and 
natural gas industry through a broad portfolio of test tools, data acquisition services, fluid sampling, surface well testmg, and subsea safety systems 

Baroid provides dnllmg fluid systems, performance additives, completion fluids, solids control, specialized testmg equipment, and waste 
management services for oil and natural gas drilling, completion, and workover operations 

Sperry Dnllmg provides dnllmg systems and services These services include directional and honzontal dnllmg. measurement-while-dnllmg. 
loggmg-whrle-dnlhng. surface data loggmg. multilateral systems, underbalanced applications, and ng site infomiation systems Our dnllmg systems offer 
directional control for precise wellbore placement while providing important measurements about the characteristics of the drill strmg and geological formations 
while dnllmg wells Real-time operating capabilities enable the monitoring of well progress and aid decision-making processes 

l-andmark SoAware and .Services is a supplier of integrated exploration, dnllmg and production so Aware, and related professional and data 
management services for the upstream oil and natural gas indusUy 

Consultmg and Project Management provides oilfield project management and integrated solutions to independent, integrated, and national oil 
companies These offerings make use of all of our oilfield services, products, technologies, and project management capabilities to assist our customers in 
optimizing the value of their oil and natural gas assets 

Cm pot ale and olliei includes expenses related to support functions and corporate executives and is primanly composed of cash and equivalents, 
deferred tax assets, and investment securities Also included are certain gains, losses and costs not attributable to a particular business segment (such as the 
loss contmgencies related to the Macondo well incident recorded dunng the first quarters of 2013 and 2012 and the SSS rmlhon charitable contribution 
expensed during the second quarter of 2013) 
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Intersegment revenue and revenue between gengraphsc areas aie immaterial Oui equity in earnings and losses of unconsolidated affiliates that are 
accounted for under the equity method of accounting is included in revenue and operating income of the applicable segment 

The following tables present infoimalion on our business segments 

Operations by business segment 
Year Ended December 31 

Millions of clollai i 2013 2012 2011 

Revenue: 
Completion and Production S 17,506 S 17,380 S 15,143 

Dnlling and Evaluation 11.896 11,123 9.686 

Total revenue % 29,402 S 28.503 $ 24,829 

Operating income: 
Completion and Production S 2,875 S 3,144 $ 3,733 
Dnlling and Evaluation 1,770 1,675 1,403 

Total opciations 4.645 4819 5.136 

Corporate and other (1.507) (660) (399) 

Total operatmg mcome $ 3,138 S 4,159 S 4.737 

Interest expense, net of interest income s (33I)J (298)S (263) 
Other, net (43) (39) (25) 

Income fiom contmumg operahons before uicome taxes % 2,764 S 3.822 $ 4.449 

Capital expenditures: 
Completion and Producuon % 1.676 $ 2.177 S 1,669 

Drillmg and Evaluation 1,210 1,318 1,231 
Corporate and other 48 71 53 

Total s 2.934 $ 3,566 $ 2,953 

Depreciation, depletion, and amortization: 
Completion and Production s 1,013 $ 843 S 680 
Dnlimg and Evaluation 873 783 676 
Corporate and other 14 2 3 

Total s 1,900 $ 1.628 % 1.359 

December 31 

Miliums of dollars 2013 2012 

Total assets: 
CompleUon and Production % 14,203 $ 13,313 
Dnlimg and EvaluaUon 10,010 9.290 
Shared assets 1,351 1,376 
Corporate and other 3.659 3,431 

Total S 29.223 $ 27.410 

Not all assets are associated with specific segments Those assets specific to segments include receivables, uiventones, ceitam identified property, 
plant, and equipment (including field service equipment), equity in and advances to related companies, and goodwill The rcmauung assets, such as cash and 
equivalents, arc considered to be shared among the segments 
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Revenue by eountiy is dclcmuned baseil on ihe loealinn of serviees provided and proflucls sold 

Operations hy geographic area 

Year tndcd December 31 

Millions of dollars 2013 2012 2011 
Revenue: 
United States $ 14,311$ 15 057 $ 13.548 
Other countncs 15,091 13.446 11,281 

Total $ 29,402 $ 28,503 $ 24,829 

December 31 

Millions of dollars 2013 2012 
Net property, plant, and equipment: 
Umted States $ 5.368 $ 5.096 
Other countries 5.954 5,161 

Total $ 11.322 $ 10.257 

Note 3. Receivables 
Our Iradc receivables arc generally not collateralized At December 31, 2013 and December 31. 2012 . 34% and 36% of our gross trade receivables 

were from customers m the Umted States No other country or single customer accounted for more than 10% of our gross trade receivables at these dales 
We continue to expenence delays in collecting payment on our receivables from our primary customer in Venezuela These receivables are not 

disputed, and ne have not historically had material write-offs relating to this customer Our total outstanding trade receivables in Venezuela were S486 million, 
or approximately 8% of our gross trade receivables, as of December 31,2013, compared to S491 million, or approximately 9% of our gross trade receivables, 
as of December 31, 2012 Of Ihe S486 million receivables ui Venezuela as of December 31,2013. 31183 million has been classified as long-term and included 
within "Other assets" on our consolidated balance sheets Of the $491 million receivables in Venezuela as of December 31,2012. $143 million has been 
classified as long-term and included within "Other assets" on our consolidated balance sheets 

The followmg table presents a rollfurward of our allowance for bad debts fur 2011, 2012, and 2013 

Millions of dollars 

Balance at Charged to 
Bcginnmg of Costs and 

Penod fcxpenscs 
Balance at 

Wnlc-Offs Knd of Penod 

Year ended December 31,2011 $ 91 $ 53$ (7)$ 137 
Year ended December 31,2012 137 (40) (5) 92 
Year ended December 31,2013 92 39 (14) 117 

Note 4. Inventories 
Inventories are slated at the lower of cost or market In the United States, we manufacture cerlam finished products and parts inventones for dnll 

bits, completion products, bulk matenal.s, and other tools that are recorded using the lasl-in, flrst-out method and totaled $157 million at December 31,2013 
and $139 million at December 31,2012 If the average cost method had been used, total inventories would have been $35 million higher than reported at 
December 31, 2013 and $41 million higher than reported at December 31,2012 Thecost of the remaining inventory was recorded on the average cost method 
Inventories consisted of the followmg 

December 31 

Millions of dollars 2013 2012 

Finished products and parts $ 2.445 $ 2,264 
Raw materials and supplies 720 793 
Work in process 140 129 

Total $ 3,305 $ 3,186 

Fmished products and parts aiereponed net of obsolescence re.serves of $130 million at December 31,2013 and $114 million at December 31,2012 
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Note S. Property, Plant and Equipment 
Property, plant, and equipment were composed of the following 

December 31 

Millions oj dollai s 2013 2012 

Land $ 213 $ 145 

Buildings and property improvements 2.685 1,861 

Machmery, equipment, and other 17,904 16,307 

Total 20,802 18,313 

Less accumulated depreciation 9,480 8,056 

Net property, plant, and equipment $ 11,322 $ 10,257 

Classes of assets, excluding oil and natural gas investments are depreciated over the following useful lives 

Buildings and Property 
Improvements 

2013 2012 

1 - 10 years 13% 14% 
II - 20 years 43% 46% 

21 - 30 years 20% 14% 

31 - 40 years 24% 26% 

Machinery, Lquipment, 
and Other 

2013 2012 

1 - 5 years 22% 20% 

6 - 10 years 72% 74% 

II - 20 years 6% 6% 

Note 6. Debt 
Long-term debt consisted of the tbllowing 

Decembers] 

Millions of dollars 2013 2012 

3 S% senior notes due August 2023 S 1,098 S — 
6 15% senior notes due September 2019 997 997 

7 45% senior notes due September 2039 995 995 

4 75% semor notes due August 2043 898 — 
6 7% senior notes due September 2038 800 800 

1 0% senior notes due August 2016 600 — 
3 25% semor notes due November 2021 498 498 

4 5% senior notes due November 2041 498 498 

2 0% semor notes due August 2018 400 — 
5 9% semor notes due September 2018 400 400 

7 6% senior debentures due August 2096 293 293 

8 75% senior debentures due February 2021 184 184 

Other 155 155 

Total long-term debt $ 7,816$ 4,820 

Senior debt 
All of our semor notes and debentures rank equally wtlh our extsung and future senior unsecured mdebtedness, have semiannual uiteiest payments, 

and have no siitkmg fund requirements We may redeem all ot our senior notes from time to time or all of the notes of each series at any time at the applicable 
redempuon pnces, plus accrued and unpaid mleresl Our 7 6% and 8 75% senior debentures may not be redeemed prior to maturity 
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Revolving credit facilities 
We have an unsecured S3 0 hillinn revolving credit facility expinng in 2018 The purpose of the facility is to provide general working capital and 

credit for other corporate purposes The full amount of the revolving credit factlily was available as of December 31,2011 
Debt maturities 
Our long-term debt matures as follows S600 million ui 2016. $45 million tn20l7. S800 million in 2018, and the remainder m 2019 and thereafter 

Note 7. KBR Separation 
Dunng 2007, we completed the separation of KBR, Inc (KBR) from us by exchanging KBR common slock owned by us for our common stock 

We entered uilo various agreements relating to the separation of KBR, mcluding, among otheis, a Master Separation Agreement (MSA) and a Tax Shanng 
Agreement (TSA) We retarded a liability at thai time refletting the estimated fair value of the uidemnities provided to KBR Suite the separation, we have 
retarded adjustments to refleti thangcs to our estimation of our remaining obligation All suth adjustments are recorded m "Income (loss) from distontinued 
operations, net of mcome tax (provision) benefit" Amounts attrued relating to our KBR mdemnity obligations were included in "OthtT liabiliues" in our 
tonsolidated balance sheets and totaled $219 million as of December 31.2012 In 2013. we paid $219 inilliOD to satisfy our obligation under a guarantee 
related to the Banacuda-Caratmga matter, a legacy KBR project Accorduigly, there were no amounts accrued for mdemntties provided to KBR at 
December31, 2013 

TVix sharing agreement 
The TSA provides for the calculauon and allocation of United States and certain other junsdiction tax luibiliUes between KBR and us for the periods 

2001 through the date of separation The TSA is complex, and finalization of amounts owed between KBR and us under the TSA can occui only afler income 
tax audits aie completed by the taxing authorities and both paitics have had ume to analyze tlie results 

During the second quarter of 2012 we sent a notice undci the TSA to KBR rcquestmg the appointment of an arbitiator in aeeordancc with the terms 
of the TSA This request asked the arbitrator to find that KBR owed us a certain amount pursuant to the TSA KBR domed that it owed us any amount and 
asserted instead that we owed KBR a certain amount under the ISA KBR also asserted that tl believes the MSA controls its defenses to our 1SA claun and 
demanded arbitration of tho.sc defenses under the MSA In July 2012, we filed suit ui tlic District Court of Hams County, Texas, scekmg to compel KBR to 
aibitrate the entiie dispute m accordance with the provisions of the 1 SA. rather than the MSA KBR filed a cross-motion seeking to compel arbitration of its 
defenses under the MSA In September 2012, the court denied oui motion and granted KBR's motion to compel arbiuauon under the MSA We continue to 
bebeve that the TSA was intended to govern the entire matter and have appealed The appeal is pending 

In .May 2013, KBR's defenses were arbitrated before a panel appointed pursuant to the MSA In Jimc 2013, the panel issued its decision, fmding it 
had junsdietion to hear the dispute and that a portion of our claims made under the TSA were barred by the time limitation provision in the MSA In 
September 2013, we filed a motion and an application to vacate the panel's decision with the Otstnct Court of Hams County, Texas The court has not ruled 
on rhe motion or apphcation 

The MSA panel also ordered the parties to return to the TSA arbitrator for determination of the parties' remaining claims under the TSA On October 
9,2013, the TSA arbitrator issued a report regarduig the claims made by each party The report found that KBR owes us a net amount of approximately 
SI OS million, plus interest, with each party bearing its own costs related to the matter 

On October 21, 2013, KBR submitted a request for clarification and reconsideration oftheTS.A arbitrator's report In December 2013, the TSA 
arbitrator issued a supplemental report that reaffirmed the award 

In January 2014, KBR filed a motion with the MSA panel to enforce the panel's June 2013 decision KBR's moUon claimed, among other thmgs, that 
certain of our claims sulimitted to the TSA arbitrator were time-barred under the MSA and that the TSA arbitrator misinterpreted the TSA On fcbmary 3, 
2014, we filed a response to KBR's motion and an application to confirm the TSA arbitrator's award with the Distnct Court of Hams County, Texas Due to 
the uncertainty surroundmg the ultimate determination of the parties' claims under the TSA, no material anticipated recovery amounts or liabiliues relaied to 
this maner have been recognized m the consolidated fuiancial statements as of December 31,2013 
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Note 8. Commitmeiits and Contingencies 
Macondo well incident 
Ovemew The semisubnicrsible dniiing ng Oeepwaler Honi'on, sank on April 22, 2010 ailcr an explosion and Hre onboard the ng (hat began on 

Apnl 20. 2010 The Deepwater Honzon was owned by Transocean Lid and had been dnlling the Macondo exploration well in Mississippi Canyon Block 
252 in the Gulf of Mexico for the lease operator BP Exploration & Production. Inc (BP Exploration), an indirect wholly owned subsidiary of BP p 1 c We 
performed a vanety of services for BP Exploration, including cementing, mud logging directional dnlling, measurement-while-dnlling. and ng data 
acquisition services Crude oil flowing from the well sue spread across thousands of square miles of the Gulf of Mexico and reached the United States Gulf 
Coast Efforts to contain the flow of hydrocarbons from ihe well were led by the United States govemment and by BP p 1 c , BP Exploration, and their 
affiliates (collectively, BP) There were eleven fatalities and a number of injuries as a result ul the Macondo well incident 

We are currently unable to fully estimate the impact the Macondo well incident will have on us The multi-distnct litigation (MDL) pruceeduig 
referred to below is ungomg We cannot predict the outcome of the many lawsuits and mvestigations relatmg to the Macondo well uicident, including orders 
and rulings of the court that impact the MDL, the results of Ihe MDL tnal, the effect that the settlements between BP and the Plaintiffs' Steering Committee 
(PSC) in the MDL and other settlements may have on claims against us or whether we might settle with one or more of the parties to any lawsiut or 
mvestigauon The first two phases of the MDL Ural have concluded, and the MDL court could begin issmng rulings at any time A determmation that the 
performance of our services on the Deepwater Horizon constinited gioss negligence could result in substantial liability to the numerous plauiUffs for puniuve 
damages and potentially to BP with respect to its duect claims against us 

As of December 31,2013, our loss contingency reserve for the .Macondo well incident, rclaUng to the MDL, remained at SI 3 billion, eonsistmg of a 
current portion of S278 nullion and a non-current portion of S1 0 billion This reserve represents a loss contingency that is probable and for which a 
reasonable estimate of a loss can be made although we continue to believe that we have substantial legal arguments and defenses against any hability and that 
BP'S mdcmnity obligation protects us as described below This loss contingency reserve docs not include potential rccovencs from our msurers 

We have participated in intermittent discussions with the PSC regarding the potential for a settlement that would resolve a subsumtial portion of Ihe 
claims pending in the MDL tnal BP, however has not participated in any recent settlement discussions with us Reaching a settlement involves a complex 
process, and there can be no assurance as to whether or when we may complete a settlement In addiuon, the settlement discussions we have had to date do not 
cover all parties and claims relating to the Macondo well incident Accordingly, there are additional loss contingencies relatmg to the Macondo well meident that 
are reasonably possible but for which we cannot make a reasonable estimate Given the numerous potential developments relatuig to the MDL and other 
lawsuits and investigations, which could occur at any time, we may adjust our esuinated loss contingency reserve m the future Liabilities arising out of the 
Macondo well incident could have a matenal adverse cfTcet on our liquidity, consolidated results of opemuons, and consolidated financial condiUon 

lnve»iganonf andRegulaloty Action Several regulatory agencies and others, meluding the specially consutiited National Commission on the BP 
Deepwater Honzon Oil Spill and Offshoie Drilling (National Commission), conducted investigations of the Macondo well incident, and reports issued as a 
result of those investigations have been cntieal of BP, Transocean, and us, among otheis For example, one or more of those reports have concluded that 
primary cement failure was a direct cause of the blowout, that cement testing performed by an independent laboratory "sUongly suggests" that the foam cement 
slurry used on the Macondo well was unstable, and that numerous other oversights and factors caused or contributed to the cause of the mcident, includmg 
BP'S failure to run a cement bond log, BP's and Tiansoeean's failure to pmperly conduct and interpret a negative-pressure test, the failure of the drillmg crew 
and our surface data loggmg specialist to recognize that an unplanned influx of oil, natural gas, or Duid mto the well was oeeurring, eommumeation failures 
among BP, Transocean, and us, and flawed decisions relating to the design, construction, and tesUng of bamers critical to the temporary abandonment of tlie 
well The U S Chemical Safety and Hazard Investigauon Board is also conducting an investigation of the mcident 

In October 2011, the Bureau of Safety and Envimnmental Enforcement (BSEE) issued a notification of Incidents of Noncompliance (INC.s) to us for 
allegedly violating federal regulations relating to the failure to take measures to prevent the unauthonzed release of hydrocarbons, the failure to take precautions 
to keep the Macondo well under control, the failure to cement the well m a manner that would, among other thmgs, prevent the release of fluids into the Gulf of 
Mexico, and the failure to protect health, safety, property, and the environment as a result of a failure to perform operations in a safe and workmanlike 
manner According to the BSEF's notice, we did not ensure an adequate barrier to hydrocarbon flow after cementing the production casing and did not detect 
the influx of hydrocarbons until they were above the blowout preventer stack We understand that the regulations in effect at the time of the alleged violations 
provide for fines of up to $35,000 per day per violation We have appealed the INCs to the Intenor Board of Land Appeals (IBLA) In lanuary 2012, the 
IBLA, in response to our and the BSEE's joint request, suspended the appeal pending certain proceedings in the MDL tnal Once the MDL court issues a final 
decision in the trial, we expect to file a proposal for further action in the appeal within 
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60 days The BSHF, has announced that the INCs will lie leviewcd for possible imposition of civil penalties once the appeal has ended The BSFT. has stated 
that this IS the first time the Department of the Interior has issued INCs directly to a contractor that was not the well's operator 

The Cementing ./oh and Reaction to Repoitv We disagree «ith the tcports referred to above regarding many of their findings and charaeteriTalions 
with respect to our cementing and surface data logging services, as applicable, on the Deepwater Horizon We have provided information to the National 
Commission, its stafiQ and representatives of other mvestigatory bodies that we believe has been overlooked or omitted from their reports, as applicable We 
intend to continue to vigomusly defend ourselves in any investigation relating to our involvement with the Macondo well that we believe inaccurately evaluates 
or depicts our services on the Deepwater Horizon 

The cement slurry on the Deepwater Horizon was designed and prepared pursuant to well condition data provided by BP Regardless of whether 
alleged weaknesses in cement design and testing are or are not ultimately established, and regardless of whether the cement slurry was utilized in similar 
applications or was prepared consistent with mdustiy standards, we believe that had BP and Transocean properly interpreted a negative-pressure test, this test 
would have revealed any problems with the cement in addition, had BP designed the .Macondo well to allow a fiill cement bond log test or it BP had conducted 
even a partial cement bond log test, the test likely would have reve.iled any problems with the cement BP, however, elected not to condud any cement bond log 
tests and with Transocean misinleipreted the negalive-pressuie test, both of which could have resulted m remedial action, if appropriate, with respect to the 
cementing services Also, we believe that BP knew or should have known about a critical, additional hydrocarbon zone in the well that BP faded to disclose to 
us pnor to the design ot the cement program foi the Macondo well 

At this time we cannot predict the impact of the investigations or reports reteired to above, or the conclusions or impact ot future uivestigations or 
reports We also cannot predict whether any investigations or reports will have an influence on or result in us being named as a party in any acbon alleging 
liability or violation of a statute oi regulation We intend to continue to cooperate fiilly with all hearings, investigations, and requests for information relating to 
the .Macondo well mcident We cannot predict the outcome of, or the costs to be incuired in connection with, any of these heeuings or investigations, and 
therefore we eannot predict the potential impact they may have on us. 

DOJ Investigations and Actions On June 1,2010. the United States Attorney General announced that the United States Department of Justice (DOJ) 
was launching civil and crimmal investigations into the Macondo well mcidcnt to closely examine the actions of those involved, and that the DOJ was working 
with attorneys general of states affected by the Macondo well incident 1 he DOJ announced tliat it was reviewing, among other UadiUonal criminal statutes, 
possible violations of and liabilities under The Clean Water Act (CWA). TheOil Pollution Act of 1990 fOPA), and the Endangered Species Act of 1973 
(ESA) 

The CWA provides autlionty for civd penalties foi discharges of oil uito or upon navigable wateis of the Umted States, adjoimng shorelines, or m 
connection with the Outer Continental Shelf Lands Act (OCSLA) in quantities that arc deemed harmful A single discharge event may result in the assertion of 
numerous viclauons under the CWA Civil proceedmgs under the CWA can be commenced agamst an "owner, operator, or person in charge of any vessel, 
onshore facility, or offshore facility from which oil or a hazaidous substance is discharged" in violation of the CWA The eivil penalhes that can be imposed 
agamst responsible parties range from up to SI. 100 per band of oil discharged in the case of those found strictly liable to S4,300 per barrel of oil discharged 
ui the case of those found to have been grossly negligent 

The OPA establishes hability for discharges of oil from vessels, onshore faciliues, and offshore faaliUes into or upon the navigable waters of the 
United Stales. Under the OPA, the "responsible party" for the dischargmg vessel or facility is liable for removal and response costs as well as for damages, 
includmg recovery costs to contain and remove discharged oil and damages for injury to natural resources and real or personal property, lost revenues, lost 
profits, and lost eoiiung capacity The cap on liability under the OPA is the fiiJI cost of removal of the discharged oil plus up to S75 mtllion for damages, 
except that the $75 million cap does not apply in the event the damage was proximately caused by gross negligence or the violation of certam federal safety, 
constmction or operating standards The OPA defmes the set of responsible parUcs clitTerently depending on whether the source of the discharge is a vessel or 
an offshore facility Liability for vessels is imposed on owners and operators, liability for offshore facilities is imposed on the holder ol the permit or lessee of 
the area m which the facilny is located 

The ESA establishes liability for mjuiy and death to wildlife The ESA provides for civil penalties for knowing violations that can range up to 
$25,000 per violation 
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On December 15, 2010, ihe DO! filed a civil aclinn seeking damages and injunclive relief against BP Rxploratinn Anadarkn Petroleum Corporation 
and Anadarko Fi&P Company LP (together, Anadarkn), which had an approximate 25% interest in the Macondo well, ccitain subsidiaries of Transocean 
l.td , and others for violations of the CWA and the CPA The DOI\ complaint seeks an action declaring that the defendants arc stnetly liable under the CWA 
as a result of harmful discharges of oil into the Gulf of Mexico and upon United States shorelines as a result of the Macondo well incident The complaint also 
seeks an action declaring that the defendants are stnctly liable under the OPA for the discharge of oil that has resulted in. among other things, injury to, loss 
of. loss of use of, or destruction of natural resources and resource services in and around the Gulf of Mexico and the adjoining United States shorelines and 
resulting in removal costs and damages to the United States far exceeding $75 million BP Rxploration has been designated, and has accepted the designation, 
as a responsible paity for Ihe pollution under the CWA and the OPA Others have also been named as responsible parties, and all responsible parties may be 
held jouitly and severally liable fur any damages under the OPA A responsible parly may make a claim fur contribution against any other responsible party or 
against thud parties it alleges conUibuted to or caused the oil spill In cunnection with the proceedings discussed below under "Litigation," ui April 2011 BP 
ExploraUon Glcd a claim against us for equitable contribuUon with respect to habilities mcimed by BP ExploraUon under the OPA oi another law. which 
subsequent cxiurt filings have indicated may mclude the CWA. and requested a judgment that the DOJ assert its claims fur OPA financial liability directly 
against us We filed a motion to dismiss BP Exploration's claim, and that motion is pending In July 2013, we also filed a motion for summary judgment 
requesting a court order that we are not hable to BP or Transocean for equitable indemnification or conUibution with regard to any CWA lines and penalties 
that have been assessed or may be assessed agamst BP or Transocean That motion is also pendmg 

We were not named as a responsible party under the CWA oi the OPA m the DOJ civil action, and we do nut believe we are a responsible parly under 
the CWA or the OPA While we were not included ui Ihe DOJ's civil complaint, there can be no assurance that federal governmental authontics will not bring a 
civil action agamst us under Ihe CWA, the OPA, and/or other statutes or regidations 

In July 2013, wc reached an agreement with the DOJ to conclude the federal government's cnmmal uivcstigation of us in relation to the Macondo well 
incident Pursuant to a coopeiation guilty plea agieement. Hallibunon Energy Services, Inc , our wholly owned subsidiaiy (HESl) agreed to plead guilty to 
one misdemeanor violation of federal law concerning the deletion of ceitain computer files created after the occunence of the Macondo well incident Pursuant to 
the plea agreement, IIESI agreed to pay a cruninal tine of $0 2 million within five days of sentencing and agreed to three years' probation The DOJ has agreed 
that It will not pursue further cnmmal prosecution of us (including our subsidiancs) for any conduct rclatmg to or arising out of the Macondo well incident 
We have agreed to continue to cooperate with the DOJ in any ongomg investigation related to or arising from the incident In September 2013, our guilty plea 
was entered and approved by a federal district court judge on the terms and conditions of the plea agreement, and the DOJ closed its crunmal mvestigation of 
us m relation to the Macondo well incident 

In November 2012, BP announced that it reached an agreement with the DOJ to resolve all federal crimmal charges agamst it stemmmg from the 
Macondo well mcident BP agreed to plead guilty to 14 cnmiruil chaigcs, witli 13 of tliosc chaigcs based on the negligent inismicrpieiation of tlic negative-
pressure test conducted on the Deepwater Horizon BP also agreed to pay $4 0 billion, ineludmg approximately $ 1 3 billion in crinunal fines, to take actions to 
fiiither enhance the safety of drillmg opetaUons m the Gulf of Mexico, to a term of five years' probation, and to the appoinunent of iwo momtors with four-year 
terms, one rclatmg to process safety and nsk management procedures coneemmg deepwater drilling m the Gulf of .Mexico and one rclatmg to the improvement, 
implementation, and enforcement of BP's code of conduct 

In January 2013, transocean announced that it leached an agreement with the DOJ to resolve certain claims for civil penalties and potential criminal 
claims agamst it arising fiom the .Macondo well incident 1 ransoccan agreed to plead guilty to one misdemeanor violation of tlic CWA for negligent dischaigc 
of oil mto the Gulf of Mexico, to pay S1 0 billion m CWA penalties and $400 milbon m fines and recoveries, to implement certain measures to prevent a 
recurrence of an uncontrolled discharge of hydrocarbons, and to a term of five years' probation 

Litigation Smce April 21,2010, plamtiffs have been filmg lawsuits relating to the Macondo well incident Generally those lawsuits allege either (1) 
damages ansmg from the oil spill polluuon and contamination leg, diminution of property value, lost tax revenue, lost business revenue, lost toiuist dollars, 
inability to engage m recreational or commercial acUvities) or (2) wrongful death or personal injuries Wc are named along with other unaffiliated defendants m 
more than 1,800 complamts. most of which are alleged class acUons. mvolvmg pollution damage claims and at least eight personal injury lawsuits involving 
four decedents and at least 10 allegedly mjured persons who were on the drillmg rig at the time of the mcident At least six additional lawsuits nanung us and 
others relate to alleged personal injuries sustained by those tcspondmg to the explosion and oil spill 

The pollution complaints generally allege, among other things, negligence and gross negligence, propeny damages, takmg of protected species, and 
potential economic losses as a result of environmental pollution, and geneially seek awards of unsjiecified economic, compensatory, and pimitive damages, as 
well as injunctive relief Plaintiffs in these pollution cases have brought suit under various legal provisions, mcludmg the OPA, the CWA. The Migratory Bird 
Treaty Act of 1918, the ESA, the OCSLA, the Longshoremen and Harbor Workers Compensation Act, general mantime law, state common law, and various 
state 

57 

HESI00059 



enviinnmcnlal and pmducK liability statutes Furthermore, the pollution complaints include suits brought against us by governmental entities, including all of 
the coastal states of the Cult of Mexico, numerous local governmental entities, the Mexican State of Yucatan, and the United Mexican States 

The wrongful death and other personal injury complaints generally allege negligence and gross negligence and seek awards of compensatoiy 
damages, including unspeciCed economic damages, and punitive damages We have retained counsel and are investigating and evaluating the claims the 
theories of recoveiy, damages asserted, and our respective defenses to all of these claims 

Plaintiffs originally filed the lawsuits described above in fedeial and state courts throughout the United Stales Rxcepl for a relatively small number 
of lawsuits not yet consolidated, the ludicial Panel on Multi-Distnct Litigation ordered all of the lawsuits against us consolidated in the MDI. proceeding before 
ludge Carl Barbier in the United States Eastern District of Louisiana 

Judge Barbier is also presiding over a separate pioceedmg filed by Transocean under the Limitation of Liability Act (Limitauon Action) In the 
Liimtdlion Action, Transocean seeks to limit its liability for claims arisuig out of the Macondo well mcidenl to the value ol the rig and its (reight While the 
Limitation Action has been lormally consolidated into the MDL, the court is nonetheless, m some respects, treating the Limitation Action as an associated but 
separate proceedmg In February 2011, Transocean tendered us, along with all other defendants, into the Limitation Action As a result of the tender, we and 
all other defendants are being treated as direct defendants to the plainliffs' claims as if the plainlins had sued us and the other defendants directly In the 
Limitation Action, the judge mtends to determine the allocation ot liability among all detendants in the hundreds of lawsuits associated with the Macondo well 
incident, including those ui the MDL pioceedmg that are pending m his court Specifically, the judge intends to deterrmne the liability. limitation, exoneration 
and fault allocalton with regard to all of the defendants in a Uial, which to date has occurred in two phases We do not believe that a smgle detcrmmation of 
liability in the Limitation Action is properly applied, particularly with respect to gross negligence and pumtive damages, to the hundreds of lawsuits pending 
in tlie MDL proceeding 

The defendants m tlie proceedings described above have filed numerous cross claims and thud party claims against certain othei defendants Gaims 
agamst us seek subrogation, contnbution. indcmmficauon, including with respect to liabilities tmdcr the OPA, and direct damages, and allege negligence 
gross negligence, fraudulent conduct, willful misconduct, fraudulent concealment, comparative fault, and breach of warranty of workmanlike performance 
Additional civil lawsuits may be filed agamst us In addition to the claims against us, generally the defendants in the proceedings described above, including 
us, filed claims, mcludmg for habilitics under the OPA and other claims siiiulai to those described above, agamst the other defendants Oiu claims agamst the 
oilier defendants seek contribution and mdemnification, and allege negligence, gross negligence and willfiil misconduct Several of the parties have settled 
claims among tliemselves. and claims against some parties have been disnusscd We have also filed an answer to Transocean's Limitation petiUon denying 
Tiansocean's riglit to limit its liability, denymg all claims and responsibility for tlie uicident, seeking contribution and mdemnification, and allegmg 
negligence and gross neghgence 

Judge Barbier has issued an order, among otheis, clanfymg certam aspects of law applicable to the lawsuits pending in his court The court ruled 
that (I) general maritime law will apply, and therefore all claims brought under stale law causes of action were dismissed, (2) general maritime law claims 
may be brought diiectly agamst defendants who are non-"responsible parties" under the OPA with the exception of pure economic loss claims by plamuffs 
other than commercial fishermen, (3) all claims for damages, mcludmg pure economic loss claims, may be brought under the OPA directly agamst responsible 
parties, and (4) pumtive damage clamis can be brought against both responsible and non-responstble parties under general maritime law As discussed above, 
with respect to the nilmg that claims for damages may be brought under the OPA agamst responsible parties, we have not been named as a responsible party 
under the OPA, but BP Exploration has filed a claim agamst us for contribution with respect to liabilities mctured by BP Exploration under the OPA The 
rulmgs m the court's order remain subject to each applicable parly's nghl to appeal Cei lam panshes in Louisiana are currently appealing the dismissal of them 
state law clamis under the order 

In April 2012, BP announced that it had reached definitive settlement agreements with the P.SC to resolve the substantial majonty of eligible private 
economic loss and medical claims stemming from the Macondo well incident The PSC acts on behalf of individuals and business plaintiffs in the MDL 
Accoidmg to BP, the settlements do not include clamis against BP made by the fXJJ or other federal agencies or by slates and local governments In addiuon. 
the settlements provide that, to the extent permitted by law, BP will assign to the settlement class certain of its claims, rights, and recoveries against 
Transocean and us for damages, including BP's alleged direct damages such as damages for cican-up expenses and damage to the well and reservoir We do 
not believe that our contract with BP Exploration permits the assignment of ceruiin claims to the selilement class without our consent The MDL court has 
since confirmed certification of the classes for both settlements and granted final approval of the settlements We objected to the settlements on the grounds set 
forth above, among other reasons The MDL court held, however, that we, as a non-settling defendant, lacked standing to object to the settlements but noted 
that It did not express any opmion as to the validity of BP's assignment of certain claims to the settlement class and that the settlements do not affect any of our 
pixiceduial or substantive nghts m the MDL BP has been challenguig certam provisions of its settlement of economic loss claims m the MDL court and before 
the United Suies FifVh Circmt Court of Appeals We are unable to predict at 
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this time the effect that the settlements, nr any challenge, modificalinn. or nvertuming nf the settlements may have nn claims against us 
The MDL court has dismissed (1) claims by or on Iiehalf of owners lessors, and lessees nf real property that allege to have suffered a reduction in 

the value of real property even though the property was not physically touched by oil and the properly was not sold. (2) claims for economic losses based 
solely on consumers' decisions not to purchase fiiel or goods Cmm BP fuel sUtions and stores based on consumer ammosity toward BP. and (3) claims by or 
on behalf of recreauonal fishermen, divers, beachgoers. boaters and others that allege damages stich as loss of enjoyment of life from their mability to use 
portions of the Gulf of Mexico for recreational and amusement puiposcs In dismissing those claims, the MDL court also noted that we are not liable with 
respect to those claims under the OPA because we are not a "lesponsible party" under OPA A group of plainlifTs appealed ihe order, but the Fiflh Circuit 
dismis.sed the appeal 

The first phase of the MDL trial, which concluded in April 2013. coveted issues arising out of the conduct and degree of culpability of various 
parties allegedly relevant to the loss of well control, the cnsumg fire and explosion on and sinkmg of the Dcepwater I lonzon, and the uiitiation of the release of 
hydmcarbons from die Macondo well At the conclusion of the plaintilfs' case, we and the other defendants each submitted a motion requestmg the .MDL coim 
to dismiss certain claims In March 2013. Ihe MDL court denied our motion and declined to dismiss any claims, mcluding those alleging gross negligence, 
against BP, Transocean and us In addition, the MDL court dismissed all claims against M-I Swaco and claims alleging gross negligence against Cameron 
International Corporation (Cameron) In April 2013, the MDL coim dismissed all remaimng claims against Cameron, leaving BP, Transocean, and us as the 
rcmaimng defendants with respect to the matters addressed during the first phase of the trial 

Also in March 2013, we advised the MDL court that we recently found a rig sample of dry cement blend colleeted at another well that was cemented 
before the Macondo well using the same dry cement blend as used on the Macondo production casing In April 2013, we advised the MDL parties that we 
recently discovered some addiuonal dociunents related to the Macondo well uicidcnt BP and others have asked the court to impose sanctions and adverse 
fmdings against us because, according to their allegations, we should have idenUlicd the cement sample ui 2010 and the additional documents by Octobei 
2011 BP also reasserted its previous allegations that we destroyed ev idcnee rclatmg to post-incidcnt testing of the foam cement slurry on the Dcepwater 
Horizon I he MDL court has not ruled on the requests for sanctions and adverse findings We believe that the discoveries were the result of simple 
misunderstandings or mistakes and do not mvolvc any material evidence, and that sanctions arc not warranted 

When our pica agreement with the DOJ was announced ui July 2013, BP filed a motion requesting that the MDL court re-open the evidence for phase 
one of the MDL trial to take uito account our guilty plea and re-urging then request for sanctions Aflei the plea was entered, the PSC and the Stales of 
Alabama and Louisiana (as coordinating counsel for the states involved in the MDL) filed a motion likewise seekmg to admit the guilty plea agreement and 
other court filings mto evidence and askmg that the MDL court use that evidence as a basis for assessing punitive damages against us We filed replies 
opposing both motions and scttmg forth our position that the deleted posl-incidcnt computer simulations were not evidence, were not relevant, and m any event 
were re-created The MDL court has not ruled on the motions 

The second phase of the MDL trial was split into two parts, with testimony presented in October 2013 Tlie first part covered attempts to collect, 
control, or halt the flow of hydrocarbons from Ihe well while the second part covered the quantification of hydiocorbons discharged from the well The parties 
subrmtted proposed fmdings of fact and conclusions of law, post-trial bnefs and responses during December 2013 and January 2014 According to a 
stipulation and post-trial fihngs, BP contends that 2 45 million barrels of oil wcie released into the Gulf of Mexico and the DOJ contends that a total of 4 2 
million barrels were released The MDL court has not issued a ruling on the questions that were the subject of the first two phases of the trial, although those 
nilmgs could be issued at any time 

Subsequent proceedmgs would be held to the extent tnable issues remain unresolved by the first two phases of the tnal, settlements, motion practice, 
or stipulation Although the DOJ participated in the fust two phases of the trial with regard to BP's conduct and the amount of hydrocarbons discharged from 
the well, the MDL court anticipates that the DDI's civil action for the CWA violations, fines, and penalties will be addressed by the court in a third phase of 
the tnal to the extent nece.ssary 

Damages for the cases tned m the MDL proceeding, mcluding punitive damages, are expected to be tried following the issuance of the MDL court's 
nilmgs regarding the phases of the Uial descnbed above Under ordinary MDL procedtues, such cases would, unless waived by the respective parties, be tned 
in the courts fmm which they were uansferred into the MDL It remains unclear, however what impact the overlay of the Limitation Action will have nn where 
these matters are tned The judge has indicated that he intends for the State nf Alabama's OPA compensatory damages claims against BP be tned as a test case 

We intend to vigomasly defend any litigation, fines and/or penalties relating to the Macondo well incident and to vigorously pursue any damages, 
remedies, or other nghts available to us as a result of the Macondo well incident Wc have incurred and expect to continue to incur significant legal fees and 
costs, some of which we expect to be covered by mdenmity or insurance, as a result of the numerous mvestigations and lawsmts rclatmg to the mcident 
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hidemmfiianon and Insuiance Our contract with BP exploration lelating to the Macondo well generally provides for our indemnification by BP 
Fxploiation for certain potential claims and expenses relating to the Macondo well incident, including those resulting from pollution or contamination (other 
than claims by our employees loss or damage to our property, and any pollution emanalmg directly from our equipment) Also under our contract with BP 
exploration, we have, among other thuigs, generally agreed to indemmly BP Exploration and other contractors perfontung work on the well for clauns for 
personal injury of our employees and subcontractors, as well as for damage to our property In turn, we believe that BP Exploration was obligated to obuiin 
agreement by other contractors performing work on the well to indemnify us for claims for personal injury of their employees or subcontractors, as well as for 
damages to then property We have entered into separate indemnity agreements with Transocean and M-l Swaco, under which we have agreed to indemnify 
those parlies for claims for personal injury of our employees and subcontractors and they have agreed to indemnify us for claims for personal injury of their 
employees and subcontractors 

in April 2011, we filed a lawsuit against BP Exploration m Hams County, Texas to enforce BP Exploration's contiactual imlemnily and alleging BP 
Exploration breached certain terms of the contractual mdemnity provision BP Exploration removed that lawstut to federal court in the Southern DisUicl ol 
Texas, Houston Division We filed a motion to remand the case to Hams County, Texas, and the lawsuit was transferred to the MDL 

BP Exploration, m connection with filing ib claims with respect to the MDL proceeding, asked that court to declare that it is not liable to us in 
contribution, indemnification, or otherwise with respect to liabilities arising from the .Macondo well incident Other defendants in the liUgation discussed above 
have generally denied any obligation to contribute to any liabibties ansuig from the Macondo well incident 

In January 2012, the court in the MOL procccxlmg entered an order in response to our and BP's motions (or summary judgment regarding certain 
indemmfication matters The court held that BP is rcxjuired to indemmfy us fur third-party compensatory claims, or actual damages, that anse from pollution 
or contamination that did not ongmate from oui property or equipment located above die surface of the land or water, even if we are found to be grossly 
negligent The court did not express an opinion as to whethei our conduct amounted to gioss negbgence, but we do not believe the performance of our services 
on the Dccpwatcr Horizon constituted gross negligence The court also held, however, that BP docs not owe us uidcmnity for punitive damages or for civil 
penalties under the CWA, if any, and that fraud cxiuld void the indemnity on public policy grounds, although the court stated that it was mindful that mere 
failiuc to pcrfomt conuactual obligations as promised docs not constitute fraud As discussed above, the DOJ is not seeking civil penalties from us under the 
CWA, but BP has filed a claun for equitable contribuuon against us with icspcct to its babiliues fhe court m the MDL proceedmg deferred rulmg on whether 
our indemnification from BP cavers penalties or fines under tlie OCSLA, whethei our alleged breach of our contract with BP Exploration would mvalidate the 
indemmty, and whether we committed an act that materially increased the risk to or piejudiced the rights of BP so as to invalidate the mdemnity We do not 
believe tliat we breached our contract with BP Explorauon or committed an act that would otherwise mvalidate the mdemnity The court's rulings will be 
subject to appeal at the appropriate time 

The rulmgs m the MDL proceeding regardmg the mderrmities are based on mtintime law and may not bind the determmation of similar issues m 
lawsuits not comprising a part of the MDL proceeding Accordmgly, it is possible that difTcrent conclusions with respect to indemmties will be reached by 
other courts 

Indemmflcauon for criminal fines or penalties, if any, may not be available if a court were to find such mdemmficabon unenforceable as against 
public policy In addition, certam state laws, if deemed to apply, would not allow for enforcement of mdemmficabon for gross negligence, and may not allow 
for enforcement of mdemmfieauon of persons who are found to be negligent with respect to personal mjuiy clauns 

In addition to the contractual mdemnities discussed above, wc have a general liability insurance program of $600 million Our insurance is designed 
to cover claims by businesses and individuals made against us m the event of property damage, mjury, or death and, among other things, claims relatmg to 
environmental damage, as well as legal fees incurred m defendmg agamst those claims We have received and expect to conbnue to receive payments from our 
insurers with respect to covered legal fees incurred in conneaion with the Macondo well incident Through December 31,2013, we have incurred legal fees and 
related expenses of approximately $264 million, of which $235 million has been reimbursed under or is expected to be covered by our insurance program To 
the extent we mcur any losses beyond those covered by mdemmficabon. there can be no assurance that our msurance policies will cover aU potenbaj claims 
and expenses relatmg to the Macondo well mcident In addition, we may not be msured with respect to civil or cnmmal fines or penalties, if any, pursuant to 
the terms of our insurance policies Insurance coverage can be the subject of uncertainties and, particularly in the event of large claims potential disputes with 
in.surance carriers, as well as other potential parties claiming insured status under our insurance policies 

BP'S public filings indicate that BP has recognized in excess of $40 billion m pre-tax charges, excluding offsets for settlement payments received 
from certain defendants in the proceedings described above under "Libgation," as a result of the Macondo well incident BP's public filings also indicate that 
the amount of. among other things, certam natural resource damages with respect to certam OPA claims, some of which may be included m such charges, 
cannot be reliably estimated as of the dates of those filmgs 
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Securities and related litigation 
In lune 2002, a class action lawsuit was filed againsi us in federal court alleging violations of the federal securilics laws after the Securities and 

Fxchange Commission (SEC) initiated an investigation in connection with our change in accounting for revenue on long-term construction projects and related 
disclosures in the weeks that followed, approxunately twenty similar class actions were filed against us Several of those lawsiuts also named as defendants 
several of our present or former ofliccis and directors The class action cases were later consolidated, and the amended consolidated class action complaint, 
styled Richard Moore, el al v Halliburton Company, el al, was filed and served upon us in Apnl 2003 As a result of a substitution of lead plaintiffs, the 
case was styled Aithdiocese of Milwaukee Supporting Fund (AMSF) v Hallihin ton Company, et al AMSf has changed its name to Erica P lohn Fund, 
Inc (the Fund) We settled with the SEC in the second quarter of 2004 

In June 2003, the lead pljintiSs filed a moUon lor leave to tile a second amended consolidated complaint, which was granted by the court In addition 
to reslatmg the unginaJ accountmg and disclosure claims, the second amended consolidated complaint included claims arising out of our 1998 acquisition of 
Dresser Industries. Inc , uicluding that we failed to timely disclose the resulting asbestos liability exposure 

In Apnl 2003. the court appointed new co-lead counsel and named the Fund the new lead plaintiff, directing that it file a third consolidated amended 
complaint and that we file our motion to dismiss The court held oral arguments on that motion in August 2003 In March 2006. the eoiu-t entered an order m 
which It granted the motion to dismiss with respect to claims ansmg pnor to June 1999 and granted the motion with respect to certam other claims while 
permittmg the Fund to re-plead some of those claims to correct deficiencies in its earlier complaint In April 2006, the Fund filed its fourth amended 
consolidated complaint We filed u motion to dismiss those portions of the complaint that had been re-pled A hearing was held on that motion m July 2006, 
and m March 2007 the court ordered dismissal of the claims agamst all individual defendants other than our Chief ExecuUve Officer (CEO) The court 
ordered that the case proceed against oiu CEO and us 

In September 2007, the Fund filed a motion for class certification, and our response was filed in November 2007 The district court held a hearing in 
March 2008. and issued an order November 3, 2008 denying the motion for class certification The Fund appealed the distnet court's order to the Fiflh Circuit 
Court of Appeals The Fillh Circuit affirmed the distnet eourt's order denying elass certification On May 13, 2010, the Fund filed a wnt of ccrtioran in the 
Umted States Supreme Court In January 2011, the Supreme Court granted the wnt of ccmoran and accepted the appeal The Court heard oral arguments in 
Apnl 2011 and issued its decision m June 2011, reversing the FiOh Circuit ruling that the Fund needed to prove loss causation ui order to obtain class 
certification The Court's ruling was limited to the Fifth Circuit's loss causation requirement, and the case was retumed to the Fifth Circuit for further 
consideration of our other arguments for denying class ceitification Tlie Fifth Circuit rehimed the case to the distnet court, and m January 2012 the court 
issued an order cenifymg the class We filed a Petiuon for Leave to Appeal with the Fifth Circuit, which was granted In Apnl 2013. the Fifth Circuit issued an 
order affirming the Distnet Court's order eerufying the class 

We filed a wnt of certioian with the United States Supreme Court seeking an appeal of the Fifth Cucuit decision In November 2013, the Supreme 
Court granted our wnt Oral argument is scheduled to be held before the Supreme Court on March 3,2014 Fact discovery in this case has resumed We 
cannot predict the outcome or consequences of this case, which we intend to vigorously defend 

Investigations 
We are conducting internal investigations of certain areas of oiu operations in Angola and Iraq, focusing on compbancc with certam company 

policies, including our Code of Business Conduct (COBC), and the FCPA and other applicable laws 
In December 2010, we received an anonymous e-mail alleging that certain current and former pursormel violated oui COBC and the FCPA, 

principally through the use of an Angolan vendor The c-mail also alleges conflicts of interest, sclf-dcalmg, and the failure to act on alleged violations of our 
COBC and the FCPA We contacted the DOJ to advise them that we were mitiatuig an internal uivcstigation 

During the second quarter of 2012, m connection with a meeting with the DOJ and the SEC rcgardmg the above investigation, wc advised the DOJ 
and the SEC that we were uiitiating unrelated, uitcmal uivestigalions mto payments made to a third-party agent rclatuig to certam customs nutters ui Angola 
and to third-party agents relating to certain customs and visa matters in Iraq 

Since the initiation of the invesugauons described above, we have parueipated m meetings with the DOJ and the SEC to biief them on the status of 
the tnvesugabons and have been producing documents to them both voltmtanly and as a result of SEC subpoenas to us and certam of our current and former 
officers and employees 

We expect to continue to have discussions with the DOJ and the SEC regarding the Angola and Iraq matters descnbed above and have uidicated that 
we would further update them as our mvestigations progress We have engaged outside counsel and mdependent forensic accountants to assist us with these 
invesugauons 

During the second quarter of 2013, wc received a civil investigative demand from the Anutrust Division of the DOJ regardmg pressure pumpmg 
services We have engaged in discussions with the DOJ on this matter and have provided responses 
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lo ihe DOI's inrnrmatinn lequesis We undersland there have been others in our industiy who have received similar correspondence from the DOJ, and we do 
not believe thai we are being singled out foi any particular scrutiny 

We intend to continue to cooperate with the DOI's and the SPCs inquiries and requests in these investigations Because these investigations are 
ongomg, we cannot predict theu outcome or the consequences thereof 

Enviroiimeiifal 
We are subject to numerous enviionmental, legal, and regulatory requirements related to our operations worldwide In the United States, these laws 

and regulations include, among others. 

- the Compiehcnsjve Environmental Response Compensation and Liability Act. 
- the Resource Conservation and Recovery Act 
- the Clean Air Act, 
- the Federal Water Pollution Control Act 
- the Toxic Substances Control Act. and 
- the Oil Pollution Act 

In addition lo the federal laws and regulations, suites and other eountnes where we do business often have numerous environmental, legal, and 
regulatory requirements by which we must abide We evaluate and address the environmental impact of our operations by asscssmg and remediating 
contammated properties in order to avoid ftiture liabilities and comply with environmenuil legal, and regulatory requirements Our Health, Safety, and 
Environment group has several programs m place to maintain environmental leadership and to help prevent the occurrence of environmental contammation On 
occasion, in addtuon to the matters relating to the Macondo well incident described .ihove, we are involved in other envu-onmental litigation and claims, 
includmg the remediation of properties we own or have operated, as well as efforts to meet or correct compliance-related matters We do not expect costs related 
to those claims and rcmediauon lequuemcnts to have a material adverse effect on our Iiqiudtty, consolidated results of operations, or consolidated financial 
position Excluding our loss contingency for the Macondo well incident, our accrued liabilities for envuonmental matteis were $66 million as of December 31, 
2013 and $72 million as of December 31,2012 Because our estimated liability ts typically within a range and our accrued liability may be the amount on the 
low end of that range, our actual liability could eventually be well ui excess of the amount accrued Our total liability related to environmental matteis coveis 
numerous properties 

In November 2012, we received an Enforcement Notice from the Pennsylvania Department of Environmental Protection (PADEP) regardmg an alleged 
impioper disposal of oil field acid m or around Homer City. Pennsylvama between 1999 and 2011 In febniaiy 2014, we agreed to resolve this matter for $2 
million to settle the PADEP's claim for civil penalties 

Addiuonally. we have subsidiaries that have been named as potentially responsible parties along with other third parties for nme federal and state 
Superfund sites for which we have established reserves As of December 31,2013. those nine sites accounted for approximately $5 million of our $66 million 
total envimnmental reserve Despite attempts to resolve these Superfund matters, the relevant regulatory agency may at any time bnng suit against us for 
amounts ui excess of the amount accrued With respect to some .Superfund sites, we have been named a potentially responsible party by a regulatory agency, 
however, in each of those ca.ses, we do not believe we have any material liability We also could be subject to third-party claims with respect to envimnmental 
matteis for which we have been named as a potentially responsible party 

O'uaranlee arrangemenfi 
In the normal coiuse of busmess. we have agreements with fmancial insUtuUons under which approximulely $2 1 billion of letters of credit, bank 

guarantees, or surety bonds were outstanding as of December 31,2013. including $192 million of surety bond guarantees related to our Venezuelan 
operations Some of the outstanding letters ot credit have triggering events that would entitle a bank to require cash coUateralization 

Leases 
We are parly lo numerous operating leases, pnncipally for the use of land, ofTices, equipment, manufaclurmg and field facilities, and warehouses 

Total rentals on our operaUng leases, net of sublease rent-ils. were $958 million in 2013. $850 million in 2012, and $735 million in 2011 
Future total rentals on our noncancellable operatmg leases are $946 million tn the aggregate, which mcludes the followmg $282 nullion in 2014, 

$215 million in 2015, $156 million m 2016. $83 million to 2017, $56 million in 2018, and SI54 million thereafter 
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Note 9. Income Taxes 
'I he components of the (provision)/benefit for income taxes on continuing operations were 

Year Ended December 31 

Millions of dollai s 2013 2012 2011 

Current uicome taxes 
Federal $ (245)$ (695)$ (1.026) 
PoreigD (485) (328) (334) 
State (49) (47) (109) 

Total current (779) (1.070) (1.469) 

Deferred mcome taxes 
Federal 4 (168) (28) 
Foreign 125 15 57 
State 2 (12) 1 
Total deferred 131 (165) 30 
Provision for income taxes $ (648)$ (1,235)$ (1.4.39) 

es and foreign components of income fi-om contmuuig operations before uicome taxes weie as follows 

Year Ended December 31 

Million s of dollais 2013 2012 2011 

United States t 1,070 $ 2.826 $ 4,040 
Foreign 1,694 996 409 

Total S 2.764 $ 3,822 $ 4,449 

Reconciliations between the achtal provision for income taxes on continuing opetations and that computed by applying the United States statutory 
rate to income from continuing operations before mcome taxes were as follows 

Year Ended December 31 
2013 2012 2011 

Umted States stamtory rate 35 0% 35 0 % 35 0 % 
Impact of foreign income taxed at diifetent rates (9 3) (2 5) (0 5) 
Domestic manufacturmg deduction (2.0) (2 2) (2 1) 
State mcome taxes 1 7 1 6 1 6 
Adjustments of pnor year taxes (IJ) (0 6) (15) 
Other impact of foreign operations (0 2) (0 5) (0 4) 

Other Items, net (04) 1 5 02 
Total effective tax rate on continuing operations 23 5 % 32 3 % 32 3 % 

Our effective tax rate on continumg operations was 23 S% for 2013 and 32 3% for 2012 nnd 2011 The 2013 effective tax rate on contuiuing 
operations was positively impacted by several items during the year, mcludmg federal lax benefits of approximately $ 50 nullion due to the reinstatement of 
ceitam tax benefits and credits related to the first quarter enactment of the American Taxpayer Relief Act of 2012 Also contributuig to the lower tax rate m 2013 
was a $ t 0 billion loss contmgency related to the Macondo well incident, which was tax-effected at the United Stales statutory rate, as well as some favorable 
tax Items m Latin America m the fourth quarter Additionally our effective lax rale was positively impacted by lower lax rates m certain foreign jurisdicuons, 
as we contmue to reposition our technology, supply chain, and manufacnirmg infrastructure to more effectively serve our customers internationally 

We have not provided United States income taxes and foreign withholding taxes on the undistributed earnings of foreign subsidiones as of 
December 31, 2013 because we intend to permanently reinvest such earnings outside the United States If these foreign earnings were to be repatriated in the 
future, the related United States tax liability may be reduced by any foreign income taxes previously paid on these earnings As of December 31,2013, the 
cumulative amount of earnings upon which United States income taxes have not been provided is approximately 116 I billion It is not practicable to estimate 
the amount of unrecognized deferred tax liability related to these earnings at this time 
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The primdiy components of our deferred lax assets and liabilities were as follows 

Decemlicr 31 

Millions of doUat i 2013 2012 
Gross deferred fax assets 

Net operating loss eanyforwards $ 481 $ 474 
Accnied liabilities 600 329 
Employee compensation and benefits 351 375 
Other 162 160 

Total gross deferred tax assets 1,594 1,338 
Cross deferred tax liabilities 

Depreciation and amortization 1,185 859 
Other 81 137 

Total gross deferred tax liabilities 1.266 996 
Valuation allowances - net operating loss carryforwards 374 395 

Net deferred income tax asset (liability) $ (46)$ (53) 

At December 31, 2013, we had $ I 6 billion of net operating loss carryforwards, of which S16I million will expire from 20M through 2017. S293 
million will expire from 2018 through 2022. and $53 million will expire from 2023 through 2033 The remaining balance will not expire 

The following table presents a rolltorward oi our unrecognized tax benefits and associated interest and penalties 

Millions of dollai s 
Unrecognized 
Tax Benefits 

Interest 
and Penalties 

Balance at January 1,2011 $ 177 $ 32 
Change m prior year tax positions 38 41 
Change in current year tax positions 5 1 
Cash settlements with taxuig authorities (12) (3) 

Lapse of slamte of limitations (3) (2) 

Balance at December 31,2011 $ 205 $ 69 

Change in pnor year tax positions 16 (0 
Change in current year tax positions 14 1 
Cash settlements with taxuig authoriucs (3) — 
Lapse of statute of limitations (4) (1) 

Balance at December 31,2012 $ 228 (a) $ 68 

Change in prior year tax positions (53) (9) 
Change in current year tax positions 30 1 
Cash settlements wnh taxuig authorities (21) (17) 
Lapse of stanite of hmitations (9) (9) 
Balance at December 31,2013 $ 175 (a)(b) $ 34 

(a) 

(b) 

Includes $27 million as of December 31,2013 and $59 million as of December 31,2012 in foreign unrecogmzed tax benefits that would give nse to 
a Umtcd States tax credit The remaining balance of $ 138 million, which excludes $ 10 million of unrecogmzed tax benefits covered by an 
indemnification asset, as of December 31,2013 and $169 million as of December 31,2012, if resolved in our favor, would positively nnpact the 
effective tax rate and, therefore, be recognized as additional tax benefits m our statement of operations 
Includes $3 iiullion that could be resolved within the next 12 months 

We file income tax returns in the United States federal jurcsdiction and in vanous states and foreign jurisdictions In most cases, we are no longer 
subject to state, local, or non-Umted States income tax examination by tax authonlies for years before 2005 Tax (llmgs of our subsidianes, imconsohdaled 
alTiliates, and related entities are routinely examined ui the normal course of business by tax authorities Currently, our United States federal Uix filings for the 
tax year 2012 is open tor review, 2003 through 2009 are under appeal fur tax items nut agreed, and 2010 through 2011 are under exammation by the internal 
Revenue Service During 2013, the Congressional Joint Committee on Taxation approved a $ 135 million income tax refund, excluding uiterest, to us for tax 
Items agreed upon tor the tax years 2003 through 2009 
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Note 10. Shareholders' F.quit}' 
Shares oj common slock 
The rollowring tabic summanrcs total shares of conimnn stock outstanding-

December 31 

Millions oJ sliaies 2013 2012 

Issued 1,072 1,073 
In heasury (223) (144) 

Total shares of common stock outstandmg 849 929 

In July 2013, our Board of Directors increased the authonzation to purchase Halliburton common stock under our stock repurchase program by $4 3 
billion, to anew total lepurehase capacity of S5 0 billion In August 2013. we repurchased appioximately 68 million shares of our common stock for an 
aggregate cosi of S3 3 billion at a purchase price of S48 50 per share, excluding fees and expenses, pursuant to a modified Dutch auction cash tender offer 
Including the shares purchased pursuant to the tender offer, dunng the year ended December 31,2013. we repurchased approximately 93 million shares of our 
common stock for a total cost of approximately S4 4 billion at an average pnec of $47 02 per share 

As of December 31,2013, approximately $ I 7 billion of purchase authorization remained available under the stock repurchase program The 
piogiam does not require a specifle number of shares to be pui chased and the program may be effected through solicited or unsolicited transactions in the 
market or m privately negotiated transactions The program may be terminated or suspended at any time From the inception of tins program in February 2006 
through December 31, 2013. we repurchased approximately 188 million shares of our common stock for approximately $7 6 billion at an average pnce per 
share of $40 52 

Preferred stock 
Our preferred stock consists of five million total authorized shares at December 31,2013. of which none are issued 
Accumulated other comprehen sive loss 
Accumulated other comprehensive loss consisted of the followuig 

December 31 
Millions of dollars 2013 2012 
Defined benefit and other postretirement liability adjustments (a) $ (241)$ (241) 
Cumulative translation adjustment (69) (69) 
Other 3 1 
Total accumulated other comprehensive loss $ (307)$ (309) 

(a) Included net 
actuarial losses for our international pension pliins of $222 million at 
December 31,2013 and $208 million at Dcccmbci 31 2012 

Amounts reclassified out of accumulated othei comprehensive loss and the tax effects allocated to each component of other comprehensive income 
were not material for the year ended December 31, 2013 or 2012 

iNotc II. Stock-based CoinpcnsatioD 
The followmg table summarizes stock-based compensation costs for the years ended December 31,2013. 2012, and 2011 

Year F.ndcd December 31 

Millions of dollars 2013 2012 2011 

Stock-based compensabon cost $ 264 $ 217 $ 198 
Tax benefit (81) (67) (61) 

Stock-based compensabon cost, net of tax $ 183 $ 150 $ 137 
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Our Stock and Incentive Plan, as amended (Stock Plan), provides for the grant of any or all of the following types of stock-based awards 

- stock options, including mccntivc stock options and nonqualified stock options, 
- restricted stock awards, 
- restricted stock unit awards, 
- Slock appreciation nghts; and 
- stock value equivalent awards 

Tliere are curiently no stock appreciation rights, stock value equivalent awards, or incentive stock options outstanding 
Under the terms of the Stock Plan, approximately 172 million shares of common stock have been reserved for issuance to employees and non-

employee dircetois At Ocecmbcr 31,2013, approximately 28 million shares were available for futiuc grants under the Stock Plan The stock to be offered 
pursuant to the grant of an award under the Stock Plan may be authorized but unissued common shares or lieasury shares 

In addition to the provisions of the Stock Plan, wc also have stock-based compensation provisions under our Restnetcd Stock Plan for Non-
tiniployee Directors and our bmployee Stock Puichase Plan (HSPP) 

Each of the active stock-based compensation ariangcments is discussed below 
Stock options 
fhe majority of out options are generally issued during the second quarter of the year All stock options under the Slock Plan are granted at the lair 

market value of our common stock at the grant date Employee stock opuoas vest ratably over a tlircc- or four-year period and generally expire 10 years from 
the grant date Compensation expense foi stock options is generally lecognized on a straight line basis over the entire vesting period No fiuthci stock option 
grants are bemg made under the stock plans of acquired eomparues 

The followmg table represents our stock options activity during 2013 

Weighted 
Average 

Weighted 
Average Aggregate 

Number Exercise Remaining Intnnsie 
of Shares Pnce Contractual Value 

(in millions) per Share Temi (years) (in millions) 

Outstanding at January 1. 2013 181 S 32 23 

Granted 54 43 06 
Exercised (4 7) 27 35 
Forfated/expired (0 7) 37 37 

Outstanding at December 31, 2013 18.1 $ 36 57 7.1 $ 256 

Exercisable at December 31,2013 90 $ 33 48 53$ 156 

fhe total intrinsic value of options exercised was S93 million in 2013. SI2 million in 2012, and $102 million m 2011 As of December 31,2013. 
there was $83 million of unrecognized compensation cost, net of estimated forfeituies, related to nonvested stock options, which is expected to be recognized 
over .-1 weighted average period of approximately iwu years 

Cash received from opUon exercises was $277 million duiing 2013, $107 million during 2012. and $160 nullion duiing 2011 
The fan value of options at the date of grant was estimated using the Blaek-Scholes option pnemg model The expected volatility of options granted 

was a blended rate based upon implied volatility calculated on actively traded options on our common stock and upon the histoneal volatility of our common 
stock. The expected lemi of options granted was based upon histoneal observation of achial Ume elapsed between date of grant and exercise of options for all 
employees The assumptions <md resulting fan values of options granted were as follows 

Year Ended December 31 

2013 2012 2011 

Expected term (m years) 
Expected volatility 
Expected dividend yield 
Risk-free interest rate 
Weighted average grant-date Cur value per share 

5 27 5 21 5 20 
40% 46% 40% 

094- 1 33% 0 99-1 24% 0 69-101% 
0 77 - 1 73% 0 65 - 1 15% 0 93 - 2 29% 

$1434 $11.99 $15 61 
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Restnaed stock 
Restncted shares issued under the Slock Plan are restriclcd as to sale oi disposition These restnclions lapse periodically over an extended period of 

time not exceeding 10 years Restrictions may also lapse for early rcliremcnt and other conditions in accordance with our established policies Upon termination 
of employment, shares on which restnctions have not lapsed must be returned to us, resulting in restricted stock forfeitures The fair market value of the 
stock on the date of grant is amortized and charged to income on a straight-linc basis over the requisite service period for the entire award 

Our Restneted Slock Plan for Non-Employee Directors (Diiectors Plan) allows for each non-cmplpyee director to receive an annual award of SIX) 
restncted shares of common stock or, beginning in 2012, an annual award of 800 restncted stock units rcpicsenbng the nght to receive shares of common 
stock as a part of their compensation These awards have a minimum restnction penod of six months, and, with respect to the restncted share awards, the 
restnctions lapse upon the earlier ol manddtoiy director retirement at age 72 or early retirement from the Board after four years of service With respect to the 
restncted slock unit awards, the restnctions lapse 25% armually over four yean, of service If the non-employee du-ector has made a timely election to defer 
receipt of the shares upon vesting, then the shares are distributed at the end oi January ui the year following the year of the non-employee director's mandatory 
renremcm at age 72 or early retirement from the Board after lour years of service in a single distnbution or in armual installments over a 5- or 10-year period as 
elected by the director 

The fair market value of the stock on the date of grant is amortized over the lesser of the time from the grant date to age 72 or the time from the grant 
date to completion of four years of service on the Board We reserved 200,000 shares of common stock for issuance to non-employee direclors, which may be 
authonzed but unissued common shares or treasury shares At December 31, 2013, 39,200 restncted shares and 13,506 resUicted slock umts were issued 
and outstaiuimg under the Directors Plan In addiUon, during 2013, our non-employee directors were awarded 29,797 restncted stock units under the Stock 
Plan with the same terms and conditions as those descnbed above for the Diiectors Plan 

The following table represents our Stock Plan and Diiectors Plan restricted stock awaids and restncted stock units granted, vested, and forfeited 
dunng 2013 

Weighted Average 
Number of Shares Grant-Date Fau-

(in millions) Value per Share 

Nonvested shares at January 1, 2013 14 8 $ 33 17 

Granted 6 6 42 93 
Vested (4 7) 32 14 

Forfeited (10) 35.65 

Nonvested shares at December 31,2013 157 $ 37 43 

The weighted average grant-date fair value of shares granted during 2012 was S32 17 and dunng 2011 was $43 35 The total fair value of shares 
vested dunng 2013 was $208 million, dtirmg 2012 was $126 nullion, and dunng 2011 was $165 million As of December 31,2013, there was $420 million 
of unrecognized compensauon cost, net of esbmatcd forfeitures, related to nonvested restricted stock, which is expec-tcd to be recognized over a weighted 
average penod of foui ycais 

Employee Stock Purchase Plan 
Under the ESPP, eligible employees may have up to 10% of their earnings withheld, subject to some limitations, to be used to purchase shares of our 

common stock For the years ended December 31,2012 and 2011, the ESPP contained two six-month offcimgpenodscommcncmg on January 1 and July 1 
Begmmng m 2013, the ESPP contained foiu three-month offcnng periods eommencmg on January 1, Apnl 1, July 1, and October 1 of each year The pncc at 
whiclt common stock may be piuehascd imdcr the ESPP is equal to 85% of the lower of the fau- market value of the common stock on the commencement date 
or last trading day of each offcnng period Under this plan, 44 million shares of common stock have Ixicn reserved for issuance The stock to be offered may 
be authorized but unissued conunon shares or tteasui-y shares As of December 31,2013. 33 million shares have been sold through the ESPP and 11 million 
shares are available for future issuance 

The fair value of ESPP shares was esumated using the Black-Scholes opuon pricing model The expected volatility was a one-year historical 
volatihty of our common stock The assumptions and resulting fan values were as follows 

Year Ended December 31 

2013 2012 2011 

Expected volatility 27% 49% 38% 
Expected dividend yield 1 12% 1 16% 0 78% 

Rtsk-fiee interest rate 0 06% 011% 0 14% 

Weighted average grant-date fair value per share $ 840 $ 8 93 $ 11 88 
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Note 12. Income per Share 
Basic incnme per share is based on ihc weighted average number of common shares outstanding dtiring the penod Diluted income per share includes 

additional common i>hares that would have been outstanding if potential common shares with a dilutive effect had been issued Di (Terences between basic and 
diluted weighted average common shares outstandmg for all periods presented resulted from the dilutive effect of awards granted under our stock incentive 
plans 

(Excluded from the computation of diluted income per share ate options to purchase three million shares of commtm slock that were outstanding in 
2013, seven million shares of common stock that were outstanding in 2012, and three million shares of common stock that were ouLstanding in 2011 These 
options were outstanding dunng these years hut were excluded hecausc they were antidilutive, as the option exercise pnce was greater than the average market 
price o( the common shares 

Note 13. Financial Instruments and Risk Management 
At December 31.20(3. we held S373 million of investments in fixed income securities with maturities that extend thiuugh November 2016 compared 

toS398 imllion of investments m fixed income securities held at December 31, 2012 These securities are accounted for as available-for-sale and recorded at 
fair value as follows 

December 31,2013 Dcccmhci 31,2012 

Millions of dollars Level 1 Level 2 Total Level I Level 2 Total 

Fixed Income Securiues 
U S treasuries (a) $ 100 — $ 100 $ ISO $ — $ 150 
Other(b) — 273 273 — 248 248 

Total $ too $ 273 $ 373 $ 150$ 248 $ 398 

fa) These securities are classified as "Other current assets" in our consolidated balance sheets 
(b) Of these secunties, $139 million are classiiied as "Other current assets" and $134 mtllion are classified as 'Other assets" on our consolidated 

balance sheets as of December 31,2013, compared to $120 million classified as "Other current assets" and $128 million classified as "Other 
assets" as of December 31, 2012 These secunties consist pnmanly of mumcipal bonds, corporate bonds, and othei debt instruments 

Our Level 1 asset fair values are based on quoted pnces in active markets and our Level 2 asset fair values are based on quoted pnces for identical 
assets in less acUve markets We have no fmancial mstruments measured at fair value usmg unobservable inputs (Level 3) The carrying amount of cash and 
equivalems, receivables, and accounts payable, as reflected in the consolidated balance sheets, approximates fair value due to the short matunlies of these 
instruments. 

The canying amount and (air value of our long-term debt is as follows 

December 31, 2013 December 31, 2012 

Total fan Cairying Total fau" Cairymg 
Millions of dollais Level 1 Level 2 value value Level 1 Level 2 value value 

Long-term debt $ 8,405 $ 292 $ 8,697 $ 7,816 $ 1.112$ 5.272 $ 6.384 $ 4,820 

Our (.evel 1 debt fair values are caleulated using quoted pnces m acuve markets for ideniieol liabilities with transactions occurring on the last two 
days of year-end Our Level 2 debt fair values are calculated using significant observable inputs for similar liabilities where estimated values are determined 
from observable data points on our other bonds and on other similarly rated corporate debt or from observable data points of transactions occurring pnor to 
two days from year-end and adjustmg for changes m market conditions We have no debt measured at fair value usmg unobservable inputs (Level 3) 

We are exposed to market risk from changes in foreign currency exchange rates and uiterest rates We selectively manage these exposures through the 
use of derivative instruments, mcludmg forward foreign exchange contracts foreign exchange opUons, and mteiest rale swaps The objective of our risk 
management strategy is to mmimize the volatility from (luctuaUons in foreign ciu-iency and interest rates We do not use derivative uistiuments foi tradmg 
puiposes The fair value of our forward contracts, options, and mterest rate swaps was not material as of December 31,2013 or December 31, 2012 The 
counterparties to our derivatives are global commercial and investment banks 
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Foreign currency exchange mk 
We have operations in many international locations and are involved in transactions denominated in cumencies other than the United States dollar, 

our functional currency, which exposes us to foieign ciurency exchange rate iisk fechmques in managing foreign currency exchange risk include, hut are not 
lunited to, foreign currency borrowing and investing and the use of currency exchange instnimenis some of which are designed to mitigate the impact of 
foreign currency nsks related to the Venezuelan bolivar We attempt to selectively manage significant exposures to potential foreign currency exchange losses 
based on current market conditions, fumre operating acliviues and the associated cost in relation to the perceived nsk of loss The purpose of our foreign 
currency nsk management activities is to minimize the risk that our cash flows from the sale and purchase of services and products in foreign currencies will 
be adversely affected by changes in exchange rates 

We use forward conUdLts and options to manage our exposure to fluctuations in the cunencies of the countries in which we do the majority of oiu 
intemational business These instmments are not treated as hedges lor accounting purposes, generally have an expiiation date of one year or less and ate not 
exchange traded. While these inslruioents arc subject to fluctuations in value, the iluctualions ate geneially offset by the value of the underlying exposuies 
being managed The use of some of these instruments may limit our ability to benefit from favorable fluctuations m foreign currency exchange rates 

Denvauves are not utilized to manage exposures m some currencies due primarily to the lack of available markets or exist considerations (nun-tradcxl 
currencies) We attempt to manage our working capital position to minimize foreign currency exposure m non-traded currencies and recognize that pncing for 
the services and products offered m these countries shoidd account lor the cost of exchange rate devaluations We have histoncally incurred transaction losses 
in non-traded cxirrcncies 

The notional amounts of open foreign exchange derivatives were $769 million at December 31, 2013 and $324 million at December 31, 2012 I'he 
notional amounts of these instnunents do not generally represent amounts exchanged by the paities, and thus are not a measure of our exposure or of tlie cash 
reqiuiements related to these conuncts As such, cash flows related to these contracts aie typically not mateiial The amoiuits exchanged are calculated by 
reference to the notional amounts and by other terms of the contracts, such as exchange rates 

Interest rate risk 
Wc arc subject to interest rate nsk on our long-term debt and some of our long-term mvcstmcnts in fixed mcomc securities Our short-term borrowmgs 

and short-term mvestmcnts m fixed mcomc securities do not give nse to significant interest rate risk due to their short-tcmt nature Wc had fixed rate long-temi 
debt totaling $7 8 billion at December 31, 2013 and $4 8 billion at Deeember 31,2012, with none maturing before 2016 We also had $134 million of long-
term mvestments m fixed meome securities at December 31, 2013 with maturities that extend through November 2016 

We maintam an mterest rate management strategy that is miended to mitigate the exposure to changes in interest rates m the aggregate for our 
investment portfolio Wc hold a scncs of mtcrcst rate swaps relatmg to tluee of our debt instruments with a total notional amount of $ I 5 billion at a weighted-
overage, LIBOR-based, floating rate of 3 8% as of December 31,2013 We utilize mterest rate swaps to effectively convert a portion of our fixed rate debt to 
floating rates These interest rate swaps, which expire when the undei lying debt matures are designated as fair value hedges of the imderlymg debt and are 
determined to be highly effective The fair value of our interest rate swaps is included in "Other assets" m our consolidated balance sheets as of December 31, 
2013 and December 31,2012 The fair value of our interest rate swaps was delertmned usmg an income ajipmach model with inputs, such as the notional 
amount, LIBOR rale spread, and settlement terms that are observable in the market or can be denved from or corroborated by observable data (Level 2) These 
derivative mstruments are marked to market with gams and losses recognized curremly in mterest expense to offset the respective gams and losses recognized 
on changes m the fau-value of the hedged debt At December 31, 2013, we had fixed rate debt aggregatmg S6 3 billion and variable rate debt aggregatmg $1 5 
billion, after taking into account the effects of the interest rate swaps 

Credit risk 
Financial instruments that potentially subject us to concentraUons of credit nsk are pnmanly cash equivalents investments in fixed income 

secunties, and trade receivables It is our practice to place our cash cqmvalcnts and investments in fixed income secunties in high quality investments w ith 
vanous msUtuUons We denve the majonty of our revenue from selling products and providmg services to the energy industry Withm the energy industry, our 
trade receivables are generated from a broad and diverse group of customers As of December 31, 2013 , 34% of our gross trade receivables were m the United 
States and 8% were in Venezuela, compared to 36% in the Untted States and 9% in Venezuela at December 31,2012 Wc maintain an allowance for losses 
based upon the expected collectability of all trade accounts receivable 

We do not have any significant concentrations of credit nsk with any individual counterparty to our denvative contracts We select counterparties to 
those contracts based on our belief that each counterparty's profitability, balance sheet, and capacity for timely payment of financial commitments is unlikely 
to be matenally adversely affected by foreseeable events 
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Note 14. Retirement Plans 
Our company and subsidianes have vanou.s plans ihat cover a .significant number of our employees These plans include defined contribution 

plan.s, defined benefit plans, and other postrelirement plans 

- QUI defined contribution plans provide retirement benefits in return for services rendered These plans piovide an individual account for each 
participant and have terms that specify how contributions to the participant's account are to be determined rather than the amount of pension 
benefits the participant is to receive Contributions to these plans are based on preias income and/or discrctionaiy amounts determined on an 
annual basis Our expense for the defined contribution plans for continuing operations totaled S313 million in 2013. S293 million m 2012. and 
S245 million in 2011 

- our defined benefit plans, which include both funded and unfunded pension plans, define an amount of pension benefit to be piovided, usually as 
a funcbon of age, years of service, and/or compensation The unfunded obligations and net periodic benefit cost of our United States defined 
benefit plans were not material for the periods presented, and 

- our postretirement plans other than pensions are offered to specific ebgible employees The accumulated benefit obligations and net penodic benefit 
cost for these plans were not matenal for the periods presented 

Funded status 
For our mtcmational pension plans, at December 31,2013, the projected benefit obligation was SI 2 billion and the fair value of plan assets was 

$887 million, which resulted m an unfunded obligation of $268 milhon At December 31,2012, the projected benefit obligation was $1 0 billion and the fan 
value of plan assets was S754 million, which resulted m an unftmded obligation of $276 milbon The accumulated bcnefn obligation for out unemational 
plans was $1 1 billion at Etecembcr 31, 2013 and $961 million at December 31,2012 

The followmg table presents additiomil infomiation about our international pension plans 

December 31 

Millions of dollars 2013 2012 

Amounts recognized on the Consolidated Balance Sheets 
Accrued employee compensation and benefits 
Employee compensation and benefits 

$ 17$ 
251 

10 
266 

Pension plans in which projected benefit obligation exceeded plan assets 
Projected benefit obbgation 
Fair value of plan assets 

S 1,123$ 
854 

1,004 
727 

Pension plans in which accumulated benefit obligation exceeded plan assets 
Accumulated benefit obligation 
Fair value of plan assets 

s 1,046 $ 
854 

935 
726 
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Fair value measurements ojplan assets 
The rnllnwing table sets forth hy level within the fair value hierarchy the fair value of assets held hy our international pension plans 

Millions of dollars Level I Level 2 Level 3 Total 
Conunon/collectjve tnist funds (a) 

Eqiitty funds 
Bond funds 
Balanced funds 

Non-United States equity securities 
United States equity secunties 
Coipoiaic bonds 
Other assets 

— S 

165 
139 

247 $ 
118 

13 

no 
59 

— $ 

34 

247 
lis 

13 
165 
139 
110 
95 

£airvaliie^fplan^assets_al^Decci^^ 306 S 547 S 34$ 887 

Common/collcctive mist funds (a) 
Equity funds 
Bond funds 
Balanced funds 

Non-Uniled Slates equity securities 
United States eqiuty sctunties 
Corporate bonds 
Other assets 

— $ 

130 
110 

27 

204 $ 
112 

13 

107 
16 

— $ 

35 

204 
112 

13 
130 
no 
107 
78 

Fair value of plan assets at December 31,2012 267 $ 452 $ 35$ 754 
(a) Strategics arc generally to invest in equity or debt secunties, or a combmation thereof, that match or outpcrfoitn certain predefined mdiccs 

Our Level 1 plan asset fair values are based on quoted pnces in active markets for identical assets, oin Level 2 plan asset fair values are based on 
significant observable mputs for similar assets, and our Level 3 plan asset fair values are based on significant unobservable mputs 

Equity secunties arc traded in active markets and valued based on their quoted fair value by mdependenl pncing vendors Corporate bonds are 
valued using quotes fium independent pncuig vendors based on recent tradmg acbvity and other relevant information, including other observable mputs such 
as market interest rate curves, referenced credit spreads, and estimated prepayment rates Common/collective trust funds are valued at the net asset value of 
units held by the plans at year-end 

Our mvestment strategy vanes by country depending on the circumstances of the underlymg plan Typically, less mature plan benefit obligations are 
funded by usuig more equity securities, as they arc expected to achieve long-tenn growth while excccdmg mflation. More mahire plan benefit obligations are 
funded using more fixed ineome securities, as they are expected to produce current income with limited volatility The fixed income allocation is generally 
invested with a similar maturity profile to that of the benefit obligations to ensure that changes in interest rates are adequately reflected in the assets of the plan 
Risk management practices uiclude diversification by issuer, mdustry, and geography, as well as the use of multiple asset classes and mvestment managers 
within each asset class 

For our United Kingdom pension plan, which constituted 81% of our international pension plans" projected benefit obligation at December 31,2013. 
the target asset allocation during 2013 and 2012 was 65% equity securities and 35% fixed income secunties Beginning in 2014, we are implementing a de-
nsking program intended to improve the funded status, with the plan's assets increasingly invested over time in low-nsk fixed income secunties 

Net periodic benefit cost 
Net penothc benefit cost for our mternational pension plans was $32 million in 2013, $26 million in 2012, and $27 million in 2011 
Actuarial assumptions 
Certam weighted-average aetuanal assumptions used to determme benefit obligations of our mternational pension plans at December 31 were us 

follows 

2013 2012 
Discount rate 
Rate of compensation mcrease 

4 8% 
5 5% 

4 8% 
5 5% 
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Certain weighted-average jctuanal assumptions used to determine net periodic benefit cost of our international pension plans for the years ended 
December > I were as follows 

2013 2012 2011 

Discount rate 4 8% 5 2% 7 1% 
Expected long-term return on plan assets 6 4% 6 5% 5 7% 
Rale of compensation increase 5 5% 5 4% 6 2% 

Assumed long-term rates of return on plan assets, discount rates for estimating benefit obligations, and rates of compensation incicascs vaiy by plan 
accoidmg to local economic conditions Discount rates wcic determined based on the picvailmg market rates of a ponfolio of high-quality debt mstiuments 
with maturities matching the expected timing of the payment of the benefit obligations hxpccted long-term rates of letum on plan assets were determined based 
upon an evaluation of our plan assets and historical trends and experience, takmg mto account current and expected market conditions 

Other information 
Contnhulion'i hundmg requirements for each plan arc dctcmimcd based on the local laws of the country where such plan resides In eertam 

countries the fiuidmg requirements are mandatory, while in other countnes they are discretionary We currently expect to contribute S17 million to our 
international pension plans in 2014 

Benefit payments Expected benefit payments over the next 10 years are approximately $40 million annually for our mtemational pension plans 

Note IS. Accounting Standards Recently Adopted 
In February 2013, the Financial Accounting Standards Bo.ud issued an update to existing guidance on the presentation of comprehensive income 

1 his update requires Lompanies to report the effect of signifiLant reclassifications out of accumulated other comprehensive income f AOC I) by component For 
significant items reclassified out of AOCI to net income in then entirety durmg tlie rcportmg period, companies must report the effect on the Ime items in the 
statement where net uiconic is presented For significant items not reclassified to net income in their entirety dunng the period, companies must prov ide cross-
rcfercnccs in the notes to other disclosures that already provide information about those amounts We adopted this update effective January 1. 2013 and it did 
not have a material impact on our consolidated financial statements 
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HALLIBURTON COMPANY 
Selected Financial Data 

(Unaudited) 

Millions of dollar's and t/ia/ev Year ended December 31 

except per 'thai e and employee data 2013 2012 2011 2010 2009 

Total revenue S 29,402 S 28.503 $ 24,829 S 17.973 $ 14,675 

Total operating income $ 3.138 % 4,159 S 4,737 $ 3.009 % 1.994 

Nanopenilmg expense, net (374) (337) (288) (354) (312) 

Income from continuing operations before income laves 2.764 3,822 4,449 2,655 1.682 

Provision for income taxes (548) (1.235) (1,439) (853) (518) 

Income fioni continuing operations % 2.1 16 $ 2.587 S 3,010 $ 1 802 $ 1 164 

income (loss) from discontmued operations, net 19 58 (166) 40 (9) 

Net mcome s 2,135 s 2,645 s 2,844 s 1 842 S 1.155 

NoncontroUing interest in net income of subsidiaries (10) (10) (5) O) (10) 

Net income attributable to company s 2.125 s 2.635 s 2.839 s 1.835 $ 1,145 

Amounts attributable to company sharahulders: 
Income from continuing operations $ 2.106 % 2.577 $ 3,005 $ 1.795 s 1 154 
income Ooss) from discontinued operalions, net 19 58 (166) 4(1 (9) 

Net mcomc 2,125 2.635 2.839 1.835 1.145 
Basic income per share attributable to sbareboiders: 

Income from continuing operations $ 2 35 s 2 78 s 3 27 $ 1 98 % 1 28 
Net mcome 2 37 2 85 3 09 2 02 1 27 

Diluted income per share attributable to sbareboiders: 
Income from continuing operations 233 2 78 3.26 1 97 128 
Net mcomc 2 36 2 84 3 08 2 01 1 27 

Cash dividends per share 0.525 036 036 0 36 036 
Return on dvciage shareholders' equity 14 45% 18 17% 24 06% 19 17% 13 88% 

Financial position: 
Net workmg capital s 8,678 $ 8,334 $ 7.456 s 6 129 % 5,749 
Total assets 29,223 27,410 23,677 18,297 16,538 

Property, plant, and equipment, net 11,322 10.257 8.492 6.842 5.759 
Long-term debt (including current maturities) 7,816 4,820 4,820 3,824 4,574 
Total shareholders' equity 13.615 15.790 13,216 10,387 8.757 
Total capitalization 21,569 20,764 18,097 14,241 13,331 
Basic weighted average common shares outstanding 898 926 918 908 900 
Diluted weighted average common shares outstandmg 902 928 922 911 902 

Other linancial data: 
Capital expenditures s 2,934 $ 3,566 s 2,953 $ 2,069 $ 1.864 
Long-term boirowmgs (repayments), net 2.968 — 978 (790) 1.944 

Depreciation, deplebon, and amottizabon 1,900 1.628 1,359 1,119 931 
Payroll and employee benefits 8,421 7.722 6,756 5 370 4.783 

Number of employees 77,000 73,000 68,000 58,000 51,000 
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HALLIBURTON COMPANY 
Quarterly Data and Market Price Information 

(Unaudited) 

Quartci 
Millions of dollars except pet sliai e data First "1 Second Third Fourth Year 

2013 
Revenue $ 6,974 $ 7.317 $ 7,472 $ 7.639 % 29 402 
Operating income (loss) (98) 984 1,108 1.144 3,138 
Net income (loss) (16) 648 708 795 2.135 
Amounts allnbutable to company shareholdeis 

Income (loss) from continuing operations (13) 642 707 770 2 106 
Income (loss) from discontimicd operations (5) 2 0) 23 19 
Net mcome (loss) attributable to company (18) 644 706 793 2.125 

Basic income per share attributable to company shareholders. 
Income (loss) from conUnuing operations (0 01) 0 69 0 79 0 91 2.35 
Income (loss) from discontuiued opeiations (0 01) 0 01 — 002 002 
Net income (loss) (0 02) 0 70 0 79 0 93 2 37 

Diluted income per share attributable to company shareholders 
Income (loss) from contmuing operations (0 01) 0 69 0 79 090 2 33 
Income (loss) from discontuiued operations (0 01) — — 0 03 0.03 
Net income (loss) (0 02) 0 69 0 79 0 93 2 36 

Cash dividends paid per share 0 125 0.125 0.125 0 15 0 525 
Common stock prices 

High 43,96 45 75 50 50 56.52 56 52 
Low 35 07 36 77 41 86 47 99 35 07 

2012 
Revenue % 6.868 $ 7,234 $ 7.111 1! 7 290 % 28.503 
Operatmg mcome 1,023 1.201 954 981 4,159 
Net income 630 739 604 672 2,645 
Amounts allnbutable to company shareholders. 

Income from contmuuig operations 635 745 608 589 2.577 
Income (loss) from discontinued operations (8) (8) (6) 80 58 
Net income attributable to company 627 737 602 669 2.635 

Basic income per share allnbutable to company shareholders 
Income from contuiuing operations 0 69 0 81 0 66 0 63 2 78 
Income (loss) fimm discontinued operations (0 01) (0 01) (0 01) 009 007 
Net mcome 0 68 0 80 0 65 0 72 2 85 

Diluted income per share attributable to company shareholders 

Income from contmumg operations 0 69 0 80 0 65 0 63 2 78 
Income (loss) from discontmued operations (0.01) (0 01) — 009 006 
Net income 0 68 0 79 0 65 0 72 2 84 

Cash dividends paid per share 009 009 009 009 0 36 
Common stock pnces 

High 39.19 35 32 38.00 36 00 39 19 
Low 32 02 26 28 27 62 29 83 26 28 

inbiuuw^iifi w oiliiui |nb-MM kiiurijt. iii utb iiiii i|<j<iiikr ui j iiiiu ii «jwu iiiiiiit 

<2)Nc« YorkStoik Exchani^ coiiipo'>itciran«ciion^ high and inifd ly price 

L-itiA i.hiirBkiiMliunnii(uiiricror20l2rvliiioiiuihLMiicutiduKi,|| nkiilkni 
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PART III 

Item 10. Directiirs, Executive Oflicers, and Corporate Governance. 
The uifomiation required for the directors of the Registrant is incorporated by reference to the Halliburton Company Proxy Statement for our 2014 

Annual Meetmg of Stockholders (File No 001 -03492) under the captions "Election of Directors" and "Involvement in Certain Legal Proceedings " The 
information required for the executive officers of the Registrant is included under Part I on pages 3 through 4 of this annual report The information required for 
a delinquent form required under SecUon 16(a) of the 5>ecurities Exchange Act of 1934 is incorporated by reference to the Halliburton Company Proxy 
Statement for our 2014 Annual Meeting of Stockholders (File No 001-03492) under the capbon "Section 16(a) Beneficial Ownership Reporting Compliance," 
to the extent any disclosure is required The information fur our code of ethics is mcorpurated by reference to the Halliburton Company Proxy Statement for our 
2014 Annual Meeting of Stockholders (File No 001-03492) under the caption "Corporate Covemance " The infoimaUon regarding our Audit Committee and 
the independence of its members, along with information about the audit cximmittee financial expertfs) serving on the Audit Committee, is uicoipurated by 
reference to the Halliburton Company Proxy Statement for our 2014 Annual Meetmg of Stoekholders (File No 001-03492) under the caption "The Board of 
Directors and Standing Committees of Directors " 

Item 11. Executive Compensation. 
This informabon is mcorpomled by referenee to the Halhburton Company Proxy Statement for our 2014 Annual Meeting of Stockholders (File No 

001-03492) under the captions "Compensation Discussion and Analysis," "Compensation Commillce Report," "Summary Compensation Table," "Grants of 
Plan-Based Awards m Fiscal 2013," "Outstanding Equity Awards at Fiscal Year End 2013." "2013 Option Exercises and Stock Vested,' "2013 Nonqualified 
Deferred Compensation," "Employment ConUacts and Change-in-Contiol Arrangements," "Post-Termmauon or CJiange-in-Conu-ol Payments,' "Equity 
Compensation Plan informabon.' and "Directors' Compensation " 

Item 12(a). Security Ownership of Certain Beneliciai Owners. 
This mforination is incorporated by reference to the Halhburton Company Proxy Statement for our 2014 Annual Meeting of Stockholders (File No 

001-03492) under the caption "Stock Ownership of Certam Beneficial Owners and Management" 

Item 12(b). Security Ownership of Management. 
This mformabon is mcorporatedby reference to the Halhburton Company Proxy Statement for our 2014 Annual Meeting of Stockholders (File No. 

001-03492) under the caption "Stock Ownership of Cerbiui Beneficial Owners and Management" 

item 12(c). Changes in Control. 
Not applicable 

item 12(d). Securities Authorized for Issuance Under Equity Compensation Plans. 
This mformabon is mcorporated by reference to the Halhburton Company Proxy Statement for our 2014 Annual Meetmg of Stockholders (File No 

001-03492) under the caption "Equity Compensation Plan Infomialion " 

item 13. Certain Relationships and Related Transactions, and Director independence. 
ThK mformabon is incorporated by reference to the Halliburton Company Proxy Statement for our 2014 Annual Meeting of Stockholders (File No 

001-03492) under the capbon "Corporate Governance' to the extent any disclosure is requued and under the caption "The Board of Ducctors and Sumding 
Committees of Ducctors " 

item 14. Principal Accounting Fees and Services. 
This information is incorporated by reference to the Halliburton Company Proxy Statement for our 2014 Annual Meeting of Stockholders (File No 

001 -03492) under the caption "Fees Paid to ICPMO LLP " 
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PART IV 

Itcni IS. Exhibits. 

1 FindiiLidl Sutcmcnls 
The reports of the independent Registered Public Accounting Firm and the financial statements ofHalliburlon Company as inquired by 
Pan II, item 8, are uicluded on pages 40 and 41 and pages 42 through 72 of this annual report See index on page (i) 

2 Financial Statement Schedules 
The schedules listed in Rule 5-04 of Regulation S-X (I7CFR 210 'i-04) have been omitted because they aie not applicable or the required 
information is shown in the consolidated financial statements or notes thereto 

3 Exhibits-

Exhibit 

Nutnbqr F,Xhll?«5 

3 1 Restated Certificate of Incorporation of Halliburton Company filed with the Secretai-y of State of Dclawaie on May 30, 2006 (uicoipoiated 
by reference to Exhibit 3 1 to Hallibunon's Form 8-K filed June 5,2006, File No 001-03492) 

3 2 By-laws of Halliburton Company revised eflective July 18,2013 (incorporated by reference to Exhibit 3 1 to Halliburton's Foim 8-K. filed 
July 19,2013, File No 001-03492) 

4 1 Form of debt security of 8 75% Debentures due Februaiy 12.2021 (incorporated by reference to Exhibit 4(a) to the Form 8-K of 
Halliburton Company, now known as Halliburton F.nergy Services, Inc (the Predecessor), dated as of Tebruary 20. 1991, Tile No (X)l-
03492) 

4 2 Senior Indenture dated as of January 2,1991 between the Predecessor and The Bank of New York Trust Company, N A (as successor to 
Texas Commerce Bank National Association), as Trustee (incorporated by reference to Exhibit 4(b) to the Predecessor's Registration 
Slatemenlon Form S-3 (Registration No 33-38394) originally filed with the Secunties and Exchange Commission on December 21, 1990), 
as supplemented and amended by the First Supplemental Indenture dated as of December 12, 1996 among the Predecessor, Hallibtulon 
and the Trustee (uicorporated ly reference to Exhibit 4 1 of Halliburton's Registration Statement on Form 8-B dated December 12. 1996. 
File No 001-03492) 

4 3 Resolutions of the Predecessor's Board of Directors adopted at a mecung held on February 11, 1991 and of the special pricing committee 
of the Board of Du-ectors of the Predecessor adopted ai a mecung held on Februaiy 11,1991 and the special pricing committee's consent ui 
lieu of meetuig dated February 12,1991 (mcoiporated by reference to Exhibit 4(c) to the Predecessor's Form 8-K dated as of February 20, 
1991, Flic No 001-03492) 

44 Second Senior Indenture dated as of December 1, 1996 between the Predecessor and The Bank of New York Trust Company, N A. (as 
successor to Texas Commerce Bartk National Association), as Trustee, as supplemented and amended by the First Supplemental 
Indenture dated as of December 5. 1996 between the Predecessor and the Trustee and the Second Supplemental Indenttire dated as of 
Decembei 12, 1996 among the Predecessor, Halliburton and the Trustee (incorporated by reference to Exhibit 4 2 of Halliburton's 
Registration Statement on Form 8-B dated Decembei 12, 1996, File No 001-03492) 

4 5 Third Supplemental Indenture dated as of August 1, 1997 between Halliburton and The Bank of New York Tmst Company, N A (as 
successor to Texas Commerce Bank National Association), as Tnistctt, to the Second Senior Indcnmre dated as of December 1.1996 
(incorporated by reference to Exhibit 4 7 to Halliburton's Form 10-K for the year ended December 31, 1998, File No 001-03492) 
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4 6 Fourth Supplemental Indenture dated as of September 29, 1998 between Halliburton and The Bank ol New York Trust Company, N A 
(as successor to Texas Commerce Bank National Association), as Trustee, to the Second Senior Indenture dated a.s of December 1, 1996 
(uiLorpoiated by retcrenie to Exhibit 4 8 tu lldlliburtun's Form 10-K.ior the year ended December 31, 1998, File No (8)1-03492) 

4 7 Resolutions of Halliburton's Board of Directoi s adopted by unanimous consent dated December 5, 1996 (incorporated by reference to 
rxbibit 4(g) of Halliburton's Form 10-K for the year ended December 31, 1996, File No 001-0.3492) 

4 8 Form of debt security of 6 75% Notes due February 1, 2027 (incorporated by refeiencc to Exhibit 4 1 to Halliburton's Form 8-K dated as 
of February 11, 1997, File No 001-03492) 

4 9 Copies of instruments that define the rights of holders of miscellaneous long-term notes of Halliburton Company and its subsidianes have 
not been filed with ihc Commission Halliburton Company agrees to furnish copies of these instruments upon request 

4 10 Form of debt security ol 7 53% Notes due May 12 2017 (incorporated by reference Ui Exhibit 4 4 to Halliburton's Form lO-Q for the 
quarter ended March 31,1997, File No 001-03492) 

4 II 1-onn of Indenture dated as of April 18, 1996 between Dresser and The Bank of New York Trust Company, N A (as successor to Texas 
Commerce Bank National Association), as Tlustcc (incurporated by reference to Exhibit 4 to Dresser's Registration Statement on Foim S-
3/A filed on Apnl 19. 1996, Registrabon No 333-01303), as supplemented and amended by Form of First Supplemental Indenture dated 
as of August 6, 1996 between Dresser and The Bank ofNew York Trust Company, N A (as successor to Texas Commerce Bank 
National Association). Trustee for 7 60% Debentures due 2096 (mcorporated by reference to Exhibit 4 1 to Dresser's Form 8-K. filed on 
August 9, 1996, File No M003) 

4 12 Second Supplemental Indenture dated as of October 27,2003 between Dll Industries, LLC and The Bank of New York Trust Company, 
N A (as successor to JPMorgan Chase Bank), as Tmstee, to the Indenmre dated as of Apnl 18,1996 (mcorporated by reference to 
Exhibit4 IS to Halliburton's Form 10-K for the year ended December31,2003, File No 001-03492) 

4 13 Third Supplemental Indenture dated as ofDecember 12, 2003 among Dll Industnes, LLC, Halliburton Company and The Bank of New 
York Trust Company N A (as successor to JPMorgan Chase Bank), as Trustee, to the Indenture dated as of Apnl 18, 1996, 
(incorporated by reference to Exhibit 4 16 to Halliburton's Form 10-K for the year ended December 31,2(8)3, File No 001-03492) 

4 14 Indenhirc dated as of October 17, 2003 between Hallibiuton Company and The Bank of New York Tmst Company, N A (as successor to 
JPMorgan Chase Bank), as Trustee (incorporated by reference to Exhibit 4 1 to Halliburton's Form 10-Q for the quarter ended September 
30, 2003, File No 001-03492) 

4 15 Second Supplemental Indeiihire dated as ofDecember 15,2003 between Halliburton Company and The Bank of New York Tmst 
Company, N A (as successor to JPMorgan Chase Bank), as Tmstee, to the Senior Indenture dated as of October 17, 2003 (incorporated 
by reference to Exhibit 4 27 to Halliburton's Fonn 10-K for the year ended December 31, 2003, File No 001-03492) 

4 16 Form of note of 7 6% debentures due 2096 (mcludcd as Exhibit A to Exhibit 4 15abovc) 

4 17 Fourth Supplemental Indenture, dated as of September 12,2008, between Halliburton Company and The Bank of New York Mellon 
Tmst Company, N A, as successor trustee to JPMorgan Chase Bank, to tJie Semor Indenture dated as of October 17,2003 (incorporated 
by reference to Exhibit 4 2 to llalliburtun's Form 8-K filed September 12, 2008, File No 001-03492). 

4 18 Form of Global Note for Halliburton's 5 90% Senior Notes due 2018 (included as part of Exhibit 4 17) 
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4 19 Form of Global Note for Hallihurlon's fi 70% Senioi Notes due 2038 (ineluded as part of n-shibit 4 17) 

4 20 Fifth Supplemental Indenture, dated as of March 13,2009, between Halhburton Company and The Bank ofNew York Mellon Trust 
Company, N A , as suceessor trustee to IPMorgan Cha.se Bank, to the Senior Indenture dated as of Oetober 17, 2003 (ineorporaled by 
reference to Cxhibit 4 2 to Halliburton's Form 8-K. filed March 13, 2009, File No 001-03492) 

4 21 Form of Global Note for Halliburton's 6 15% Senior Notes due 2019 (ineluded as part of Exhibit 4 20) 

4 22 Form of Global Note foi Halliburton's 7 45% Sciuor Notes due 2039 (included as part of Exhibit 4 20) 

4 23 Sixth Supplemental Indenmre, dated as of November 14,2011, between Halliburton Company and The Bank of New York Mellon Trust 
Company, N A , as suceessor trustee to JPMoigan Chase Bank, to the Senior Indenturc dated as of Oetober 17,2003 (mcotporated by 
reference to Exhibit 4 2 to Halliburton's Form 8-K tiled November 14, 2011, File No 001-03492) 

4 24 Form of Global Note for Halliburton's 3 25% Senior Notes due 2021 (included as part of Exhibit 4 23) 

4 25 Form of Global Note for Halliburton's 4 50% Senior Notes due 2041 (ineluded as part of Exhibit 4 23) 

4 26 Seventh Supplemental Indenture dated as of August 5, 2013, between Halliburton Company and The Bank ofNew York Mellon Trust 
Company, N A . as successor trustee to JPMorgan C2iase Bank (incorporated by reference to Exhibit 4 2 of Halliburton's Form 8-K filed 
August 5, 2013, File No 001-03492) 

4 27 Foim of Global Note for Halliburton's 1 00% Scnioi Notes due 2016 (included as part of Exhibit 4 26) 

4 28 Form oi Global Note for Halliburton's 2 00°/o Senior Notes due 2018 (utcluded as part ot Exhibit 4 26) 

4 29 Form of Global Note for Halliburton's 3 50% Semor Notes due 2023 (included as part of Exhibit 4 26) 

4 30 f omi of Global Note for Halliburton's 4 75% Senior Notes due 2043 (included as part of Exhibit 4 26) 

t 10 1 Halliburton Company Restiieted Stock Plan for Non-Employee Directors (incorporated by reference to Appendix B of the Predecessor's 
proxy statement dated March 23, 1993, File No 001-03492) 

t 102 Diesscr Industries, Inc Deferred Compensauon Plan, as amended and restated effective January 1,2000 (incorporated by refeience to 
Exhibit 10 16 to Halliburton's Form 10-K tor the year ended December 31, 2000, File No 001 -03492) 

t 10 3 ERISA Excess BeneGt Plan for Dresser Industries. Inc . as amended and restated effective June 1, 1995 (incorporated by reference to 
Exhibit 10 7 to Dresser's Form 10-K for the year ended October 31, 1995,FileNo 1-4003) 

•f 10 4 ERISA Compensation Limit Benefit Plan for Dresser Industries, Inc , as amended and restated effective June 1, 1995 (incorporated by 
reference to Exhibit 10 8 to Dresser's Fonn 10-K for the year ended October 31, 1995, File No 1-4003) 

"I" 105 Employment Agreement (David 1 Lesar) (incorporated by reference to Exhibit 10(n) to the Predecessor's Form 10-K for the year ended 
December 3], 1995. file No 001-03492) 
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t 10 6 Fmployment Agreement (Mark A McCollum) (incoiyioratcd by reference to Fxhihit 10 I to Hallihunon's Form IO-Q for the quarter ended 
September 30, 2001, File No 001-01492) 

•] 10 7 Halliburton Company Performance Unit Piogram (incorpoiated by reference to Rxhibil 10 2 to Halliburton''! Form 10-0 fnr ibe quarter 
ended September 30,2001, File No 001 -03492) 

10 8 Formoflndemnificatton Agreement for OfficeniCuicorporated by reference to Exhibit 10 1 to Halliburton's Form 8-K filed August 3, 2007, 
FUeNo 001-03492) 

10 9 Form of Indemnification Agieement for Diiectois (uicorpoiated by reference to Exhibit 10 2 to Halliburton's Fonn 8-IC tiled August 3, 
2007, File No 001-03492) 

10 10 Form of Indemmficdtion Agreement for Otlicers (first clcLted after Januaty 1.2013) (inLOiporated by reference to Exhibit 102to 
Halliburton's Form 1 O-Q lor the quarter ended March 31,2013, File No 001-03492) 

10 11 Form of Indenuuflcation Agreement for Directors (first elected after January 1, 2013) (incorporated by reference to Exhibit 10 1 of 
Halliburton's Form 8-K filed March 22,2013, File No 001-03492) 

10 12 2008 Halliburton Elective Deferral Plan, as amended and restated effective Januaty 1, 2008 (incorporated by reference to Exhibit 10 3 to 
Halliburton's Form lO-Q for the quarter ended September 30. 2007, File No 001-03492) 

10 13 Halliburton Company Supplemental Executive Retirement Plan, as amended and restated effecuve January 1, 2008 I incorporated by 
reference to Exhibit 10 4 to Halliburton's Form I O-Q for the quarter ended September 30,2007, File No 001-03492) 

10 14 Halliburton Company Benefit Restoration Plan, as amended and restated effective January 1,2008 (incorporated by reference to Exhibit 
10 3 to Halliburton's Form 10-Q for the quartet ended September 30, 2007, File No 001-03492) 

10 15 Halliburton Company Pension Equalizer Plan, as amended and restated effective March 1,2007 (mcorporated by reference to Exhibit 10 8 
to Hallibunon's Form lO-Q for the quarter ended September 30, 2007, File No 001-03492) 

10 16 Halliburton Company Duectors' Deferred Compensation Plan, as amended and restated effective as of May 16,2012 (incotporated by 
reference to Exhibit 10 5 to Halliburton's Form 10-Q for the quarter ended June 30, 2012, File No 001-03492) 

10 17 Retirement Plan for the Directors of Halliburton Company, as amended and re.stated effective July 1,2007 (incorporated by reference to 
Exhibit 10 10 to Halliburton's Fomi I O-Q for the quarter ended .September 30, 2007, File No 001-03492) 

10 18 Employment Agreement (James S Brown) (incorporated by reference to Exhibit 10 36 to Halliburton's Form lO-K for the year ended 
December 31, 2007, File No 001-03492) 

10 19 Executive Agreement (Lawrence J Pope) (incorporated by reference to Exhibit 10 1 to Halhbunon's Form 8-K filed December 12,2008, File 
No 001-03492) 

10 20 Halliburton Company Stock and Incentive Plan as amended and restated effective February 20,2013 (incorporated by reference to 
Appendix B of Halliburton's proxy statement filed April 2,2013, File No 001-03492) 
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t 10 21 Halliburton Company Rmplnyee Stock Purchase Plan, at; amended and restated efTective February 11, 2009 (incorporated by reference to 
Appendix C of Halliburton's proxy statement filed Apnl 6. 2009, File No 001 -0'?492) 

I 1022 Fomi of Nonstatutoiy Stock Option Agreement (incorporated by reference to Exhibit 10 4 of Halliburton's Fomi IO-Q for the quarter ended 
•September ^0, 2009, File No 001-01492) 

t 10 23 Form of Restricted Stock Agreement (incorporated by reference to Exhibit 10 5 of Halliburton's Form I O-Q for the quarter ended Septetnber 
30.2009, File No 001-03492) 

t 10 24 Form of Restricted Stock Unit Agreement (incorporated by reference to Exhibit 10 6 of Halliburton's Eorm I O-Q for the quarter ended 
September 30,2009, File No 001-03492) 

t 10 25 Form of Non-Employee Director Restnctcd Stock Unit Agreement (Director Plan) (incorporated by i ef erence to Exhibit 99 8 of 
Halliburton's Form S-8 filed June 22. 2012, Registration No 333-182284) 

t 10 26 First Amendment to Halliburton Company Supplemental Executive Retirement Plan, as amended and restated elfective January 1 2008 
(mcorporated by reference to Exhibit 10 1 to Halliburton's Fomi 8-K filed September 21. 2009, File No 001-03492) 

t 10 27 Amendment No 1 to Halliburton Company Benefit Restomtion Plan, as amended and resulted effective January 1. 2008 (incorporated by 
reference to Exhibit 10 2 to Halliburton's Form 8-K filed September 21, 2009. File No 001-03492) 

t 10 28 Halliburton Annual Performance Pay Plan, as amended and restated effective January 1, 2010 (incorporated by reference to Exhibit 10 3 to 
Halliburton's Form 8-K filed September 21.2009, File No 001-03492) 

t 10 29 Amendment to Executive Employment Agreement (James S Brown) (mcorporated by reference to Exhibit 10 39 to Halliburton's Form 10-K 
for the year ended December 31,2008, File No 001 -03492) 

t 10 30 Amendment to Executive Employment Agreement (Mark A McCollum) (incxirponited by reference to Exhibit 10 43 to llalliburlon's Form 
lO-K for the year ended December 31, 2008, File No 001-03492) 

I 10 31 Amendment No I to 2008 Halliburton ElccUve Defertal Plan, as amended and restated effecUve January 1, 2008 (incorporated by reference 
to Exhibit 10 41 to Halliburton's Form 10-K for the year ended December 31,2010, File No 001-03492) 

I 10 32 Fxecutive Agreement (Joe D Raincy) (incorporated by reference to Fxhihit 10 43 to Halliburton's Fonn 10-K forthe year ended December 
31.2010, File No 001-03492) 

10 33 US $2.000,(X)0.000 Five Year Revolvmg Credit Agreement among Halliburton Company, as Borrower, the Banks party thereto, and 
Citibank. N A, as Agent (mcorporated by reference to Exhibit 10 1 to Halliburton's Form 8-K filed February 23,2011, File No 001-
03492) 

t 1034 Fust Amendment dated February 10.2011 to Halliburton Company Employee Stock Purchase Plan, as amended and restated effecUve 
February 11.2009 (incorporated by reference to Exhibit 10 2 to Halliburton's Form 10-Q for the quarter ended March 31, 2011 File No 
001-03492) 

t 10 35 Fust Amendment to the Retirement Plan for the Directors of Halhburton Company, efTective September 1, 2007 (mcorporated by reference 
to Exhibit 10 3 to Halliburton's Form 10-Q for the quarter ended March 31,2011, File No 001-03492) 

80 

HESI00082 



10 36 Fxeculive Agreement (Christian A Garcia) (incorporated by reference to Fxhibit 10 40 to Halliburton's Fonn lO-K for the year ended 
December31.2011 File No 001-03492) 

10 37 Fust Amendment to Halliburton Company Kcstiicted Stock Plan for Non-hmploycc Directors (mcorporatcd by icfcrcncc to hxhibit 10 41 to 
Halliburton's Foim 10-K for the year ended December 31.2011 File No 001-03492) 

10 38 Form ofRestncted Stock Agfeemcnt (Section 16 officers) (incorporated by reference to Exhibit 10 42 to Halliburton's Form 10-K for the 
year ended December 31, 2011. File No 001-03492) 

10 39 Form of Non-Employee Director Restricted Stock Unit Agreement (Stuck and Incentive Plan) (incorporated by reference to Exhibit 99 9 of 
Hallrbutton's Form S-8 filed June 22. 2012, Registralion No 333-182284) 

10 40 Second Amendment to Restricted Stock Plan for Non-Employee Directors of Halliburton Company (mcorpoiatcd by rctcrence to Exhibit 
10 4 to Halliburton's Form 10-Q for the quarter ended lune 30 2012,FiIeNo 001-03492) 

10 41 Third Amendment to Resuicied Siock Plan for Non-Employee Directors of Halliburton Company elTeciive December 1,2012 (incorporaied 
by reference to Exhibit 10 44 to Halliburton's Form 10-K for the year ended December 31,2012, File No 001-03492) 

10 42 First Amendment dated December 1, 2012 to Halliburton Company Directors' Deferred Compensation Plan, as amended and restated 
elTecUve May 16,2012 (incorporated by reference to Exhibit 10 43 to Halliburton's Form 10-K for the year ended December 31. 2012, File 
No 001-03492) 

10 43 Executive Agreement (Jeffrey A Miller) (mcorporatcd by reference to Exhibit 10 1 to Halliburton's Form 8-K filed September 21,2012, File 
No 001-03492) 

10 44 Second Amendment dated December 11, 2012 to Halliburton Company Employee Stock Purchase Plate as amended and restaled effecbve 
February 11. 2009 (incorporated by reference to Exhibit 10 47 to Halliburton's Form 10-K for the year ended December 31, 2012, File No 
001-03492) 

10 45 Executive Agreement (Myrtle L lones) (mcorpoiatcd by icfcicnce to Exhibit 10 1 to Halliburton's Form lO-Q for the quarter ended March 
31,2013, File No 001-0.3492) 

10 46 First Amendment dated Apnl 23,2013 of the Five Year Revolving Credit Agreement among Halliburton Company, as Borrower, the Banks 
party thereto, and Citibank, N A , as Agent effective February 22. 2011 (mcorpoiatcd by reference to Exhibit 10 4 to Hallibm-ton's Foim 
lO-O for Ihe quarter ended Maich 31.2013, File No 001-03492) 

10 47 Underwriting Agreement, dated July 29, 2013, among Hallibunon Company and Citigroup Global Markets Inc, Deutsche Bank 
Securities Inc , HSBC Sccuribcs (USA) Inc , RBS Sccuiitics Inc and the several other underwriters identified thereui (incoiporated by 
reference to Exhibit 1 I of Halliburton's Foim 8-K filed August 1, 2013, File No 001-03492) 

*t 10 48 Executive Agreement (Robb L Voyles) 

•••I- 10 49 Executive Agreement (Timothy McKeon) 

* 121 Statement of Computation of Ratio of Earnings to Fixed Charges 

* 211 Subsidiaries of the Registrant 

* 23 1 Consent of KPMG LLP 
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24 1 Powers of dtiomcy for the following directors signed in Jannaiy 2014 

Alan VI Bennett 
James K. Boyd 
Milton Carroll 
Nance K Diccuni 
MunyS Gcrber 
JosiC Grubisich 

Abdullah S Jum'ah 
Robert A Malone 
J Landis Martin 
Debral. Reed 

31 I Certification of Chief hxccutisc Officer pursuant to Section 302 of the Sarbanes-Oxley Act of 2002 

31 2 Ceitifieation of Chief I-inaneial Officer pursuant to Section 302 of the Sarbanes-Oxley Act of 2002 

* 32 1 Certification of Chief Executive Officer pursuant to Section 906 of the Sarbanes-Oxley Act of2002 

• 32 2 Certification of Chief 1- inancial Officer pursuant to SocUon 906 of the Sarbancs-Oxlcy Act of 2002 

9 5 Mine Safety Disclosures 

101 INS XBRL Instance Document 

101 SCH XBKJL faxononiy Extension Schema Document 

101 CAL XBRL Taxonomy Extension Calculation Linkba.se Document 

101 LAB XBRL Taxonomy Extension Label Linkba.se Document 

10! PRE XBRL Taxonomy Extension Presentation Linkbasc Document 

101 DEF XBRL Taxonomy Extension Definition Lmkbase Dociunent 

* Filed with this romi lO-K 

** Furnished with this Form 10-K 
t Management contracts or compensatoiy plans or arrangements 
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SIGNATURES 

As required by Secuon 13 or 13(d) of ihe Secuniies exchange Act of 1934. the regisimni has authorized this report to be signed on its behalf by the 
undersigned authorized mdmduals on this 7th day of Febniary, 2014 

HALLIBURTON COMPANY 

By /s/ Ddvid J Lcsdr 
David J Lcsar 

Chairman of the Board, 
President, and Chief Executive Officer 

As required by the Securities Exchange Act of 1934 this report has been signed below by the following persons in the capacities indicated on this 7rh day of 
February, 2014 

SlB"a'"re lille 

/s/David J Lesar Chairman of the Board, President, 
David J Lcsar Chief Executive Officer, and Dueclor 

/s/Mark A McCollum tACCutivc Vice President and 
Mark A McCollum Chief Financial Officer 

N Christian A Garcia Senior Vice President and 
Christian A Garcia Chief Accounting Officer 
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Signature 

-* Alan M Bcnncll 
Alan M Bennett 

Title 

Director 

* lames R Bnvtl 
James R Boyd 

* Milton rairnll 

Milton Carroll 

Director 

Director 

* Nance K nieeiam 

Nance K Dtcciani 
Director 

'MutryS C.erher 
MtirryS Gerber 

* loseC Gmhisicli 
loseC Grubistch 

Director 

Direcior 

•AbdallahS Jiim-ah 
AbdaJlab S Juin'ah 

Director 

* Robert A Vt.llnne 

Robert A Malone 
Director 

•J Landis Martin 

J Landis Martin 
Director 

* Debra L Reed 
Debra L Reed 

Director 

/s/Christina M Ibrahim 

*By Chnstma M Ibrahim, Allomey-in-fatl 
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EXECUTIVE AGREEMENT 

This Executive Agreement ("'Agreement"') is entered into by and between Robb L. Voyles ("Employee") and Halliburton 
Company, for and on behalf of itself, its subsidiaries, and its affiliated companies (collectively, "Employer" or "Company"), as of 
September 1,2013 (the "Effective Date") 

RECITALS 

WHEREAS, Employer desues to employ Employee pursuant to (he terms and conditions and for the consideration set forth in 
this Agreement, and Employee desu-es to be employed by Employer pursuant to such tenns and conditions and for such consideration 

NOW THEREFORE, for and in consideration of the mutual promises, covenants, and obligations contained herein. 
Employer and Employee agree as follows 

ARTICLE 1: EMPLOYMENT AND DUTIES: 

1.1 Employer agrees to employ Employee, and Employee agrees to be employed by Employer, as of the Effective Date and 
continuing until the date of termmation of Employee's employment pursuant to the provisions of Article 3, subject to the terms and 
conditions of this Agreement 

1.2 As of the Effective Date, Employee will be employed as Senior Vice President, Law. Employee agrees to serve in the 
assigned position or in such other executive capacities as may be requested from time to time by Employer and to perform diligently and 
to the best of Employee's abilities the duties and services appertaining to such position as reasonably determined by Employei, as well as 
such additional or different duties and services appropriate to such positions which Employee from time to ume may be reasonably 
directed to perform by Employer 

1.3 Employee shall at all times comply with and be subject to such policies and procedures as Employer may establish finm 
time to time, including, without limitation, the Halliburton Company Code of Business Conduct (the " Code of Business Conduct"), 
Company Policy 3-90020, "Director and Executive Compensation Administration" (with respect to the prohibition of discretionary 
payments in certain situations). Company Policy 3-90040, "Recoupment of Incentive Compensation", and Company Policy 3-90050, 
'Termination of Officers Who Participate m Violations or Disregard Supervisory Responsibilities", all of which have been made 
available to Employee and are available under "COBC" or "Policies" as posted on Halworld located at 
http //halworld coro haUiburton com, as well as Section 32(a) of the Halliburton Company By-Laws (with respect to the limitations 
on the advancement of legal expenses), a copy of which has been made available to Employee By signing this Agreement, Employee 
hereby represents and warrants that he understands and agrees to the terms and conditions contained in such Code of Business Conduct, 
policies, and By-Laws 

1 4 Employee shall, dunng the period of Employee's employment by Employer, devote Employee's full business time, 
energy, and best efforts to the business and affairs of Employer Employee may not engage, directly or indirectly, in any other busmess. 
investment, or activity that interferes with Employee's performance of Employee's duties hereunder, is contrary to the interest of 
Employer or any of its affiliated companies (collectively, the "HaUiburton Entities" or, individually, a "Halliburton Entity"), or 
requires any significant portion of Employee's business time. The foregoing notwithstanding, the parties recognize and agree that 
Employee may engage in passive personal investments and other business activities which do not conflict with the busmess and affairs of 
the Halliburton Entities or interfere with Employee's performance of his duties hereunder Employee may not serve on the board of 
directors of any entity other 
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than a Halliburton Entity while employed by Employer witliout the approval thereof m accordance with Employer's policies and 
procedures regarding such service Employee shall be permitted to retain any compensation received for approved service on any 
unaffiliated corporation's board of directors to the extent permitted under a Halliburton Entity's policies and procedures 

1.5 Employee acknowledges and agrees that Employee owes a fidueiary duty of loyally, fidelity and allegiance to act at all 
times in the best interests of the Employer and the other Halliburton Entities and to do no act which would, directly or indirectly, injure 
any such entity's business, interests, or lepulalioii it is agreed that any direct or indirect interest in, connection with, or benefit from any 
outside activities, particularly commercial activities, which interest might m any way adversely affect Employer, or any Halliburton 
Entity, involves a possible conflict of interest In keeping with Employee's fiduciary duties to Employer, Employee agrees that 
Employee shall not knowingly become involved in a conflict of interest with Employer or the Halliburton Entities, or upon discovery 
thereof, allow such a conflict to contmuc Moreover, Employee shall not engage in any activity that might involve a possible conflict of 
interest without first obtaining approval in accoidance with the applicable Halhburton Entity's policies and procedures 

1 6 Nothing contained herein shall be construed to preclude the transfer of Employee's employment to another Halliburton 
Entity {^"Subsequent Employer ") as of, or at any time after, the Effective Date and no such transfer shall be deemed to be a 
termination of employment for purposes of Article 3 hereof, provided, however, that, effective with such transfer, all of Employer's 
obligations hereunder shall be assumed by and be binding upon, and all of Employer's nghts hereunder shall be assigned to, such 
Subsequent Employer and the defined term "Employer" as used herein shall thereafter be deemed amended to mean such Subsequent 
Employer. Except as otherwise provided above, all of the terms and conditions of this Agreement, including without limitation. 
Employee's nghts and obligations, shall remain in full force and effect followmg such transfer of employment 

ARTICLE 2: COMPENSATION AND BENEFITS: 

2.1 Employee's base salary as of the Effective Date will be six hundred twenty five thousand dollars (S625,000) per annum, 
which shall be paid in accordance with the Employer's standard payroll practice for its executives Employee's base salary may 
thereafter be increased from tune to time with the approval of Halliburton Company's Board of Duectors (the " Board of Directors"), 
its Compensation Committee (the '"Compensation Committee"), or its delegate, as applicable Such increased base salary shall become 
the minimum base salary under this Agreement and may not be decreased thereafter without the written consent of Employee, unless 
comparable reductions in salary are elTective for all similarly situated executives of Employer. 

2 2 Employee shall participate in the Annual Performance Pay Plan, or any successor annual incentive plan approved by the 
Compensation Committee, provided, however, that all determinaUons relating to Employee's participation, including, without limitation, 
those relating to the performance goals applicable to Employee and Employee's level of participation and payout opportunity, shall be 
made in the sole discretion of the person or committee to whom such authonty has been granted pursuant to such plan's terms A 
nomination recommendation has been approved by the Compensation Committee, or its delegate, as applicable, for Employee's 
participation for the 2013 plan year on a pro-rata basis with a plan level of 73% and challenge level at 150% of Employee's base salary, as 
adjusted for the partial plan year 

2.3 Employee shall be nominated for participation in the Performance Unit Program, or any similar successor long-term 
incentive program approved by the Compensation Committee; provided, however, that all determinations relating to Employee's 
participation, including, without limitation, those relating to the performance goals applicable to Employee and Employee's level of 
participauon and incenUvc oppoituniiy 
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shall be made in accordance with applicable guidelines in place at the time of nomination, and Employee's participation shall further be 
subject to such other terms and conditions as set fortli in the Perfonnance Unit Program Terms and Conditions and other underlying 
documentation A nomination recommendation has been approved by the Compensation Committee, or its delegate, as applicable, for 
Employee's participation for the 2013 - 2015 Cycle on a pro-rata basis with a target level opportunity of S800.000 and challenge level 
opportunity ol SI ,600.000. as adjusted for the partial cycle 

2 4 Employer shall pay or reimburse Employee for all actual, reasonable and customary expenses incurred by Employee in 
the course of his employment: including, but not limited to, travel, entertainment, subscriptions and dues associated with Employee's 
membership in professional, business and civic organizations; provided that such expenses are incurred and accounted for in accordance 
with Employer's applicable policies and procedures Any reimbursement provided hereunder during one calendar year shall not affect 
the amount or availability of reimbursements ui another calendar year. Any reimbursement provided hereunder shall be paid no later 
than the earlier of (i) the time prescribed under Employer's applicable policies and procedures, or (ii) the last day of the calendar year 
following the calendar year in which Employee incurred the reimbursable expense 

2 5 Employee shall be allowed to participate, on the same basis generally as other executive employees of Employer, in all 
general employee benefit plans and programs, including improvements or modifications of the same, which on the Effective Dale or 
thereafter are made available by Employer to all or substantially all of Employer's similarly situated executive employees. Such 
benefits, plans, and programs may include, without limitation, medical, health, and dental care, life insurance, disability protection, and 
qualified and non-qualified retu-cment plans. Except as specifically provided herein, nothing in this Agreement is to be construed or 
inteipreted to increase or alter in any way the nghts. partcipaUon. coverage, or benefits under such benefit plans or programs provided to 
similarly-situated executive employees pursuant to tlie terms and conditions of such benefit plans and programs While employed by 
Employer, Employee shall be eligible to receive awards under the Halliburton Company Stock and Incentive Plan (" SIP") or any 
successor stock-related plan adopted by the Board of Directors As soon as practicable following the Effective Date, subject to the terms 
and conditions of the SIP and the applicable award agreements. Employee shall be nominated for an award of (i) 55,000 shares of 
Halliburton Company restricted stock to vest 20% annually over a five (5) year period, (ii) nonqualified stock options to purchase 100.000 
shares of Halliburton Company common stock to vest 1/3 annually over a tliree (3) year period, and (iiij a restoration stock grant of 
100,000 shares of Halliburton Company restricted stock to vest 100% after a three (3) year period. Employee agrees that the foregoing 
shall not be construed as a guarantee with respect to the type, amount or fiequency of fiihire awards, if any. such decisions being solely 
within the discretion of the Compensabon Comnuttee, or its delegate, as applicable 

2.6 Employee shall be nominated to participate in the Halliburton Company Supplemental Executive Retirement Plan for the 
2013 Allocation Yeai in accordance with the terms and conditions of such plan. 

2 7 Employer shall not, by reason of this Article 2, be obligated to institute, maintain, or refrain from changmg, amending or 
discontinumg, any incentive compensation, employee benefit or stock or stock option program or plan, so long as such actions arc 
similarly applicable to covered employees generally 

2 8 Employer may withhold from any compensation, benefits, or amounts payable under this Agreement all federal, state, 
city, or other taxes as may be required pursuant to any law or governmental regulation or ruling 
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ARTICLE 3: TERMINATION OF EMPLOYMENT AND EFFECTS OF SUCH TERMINATION: 

3.1 Employee's employment with Employer shall be terminated (i) upon the death of Employee, (ii) upon Employee's 
Retirement (as defined below), (iii) upon Employee's Permanent Disability (as defined below), or (iv) at any time by Employer upon 
written notice to Employee, or by Employee upon thirty (30) calendar days' written notice to Employer, for any or no reason This 
Agreement may be terminated by Employer at any time upon one hundred and eighty (180) calend^u" days' wntten notice to Employee 
and no such teimination of this Agiecment shall be deemed a termination of employment foi pui poses of this Article 3. 

3.2 If Employee's employment is terminated by reason of any of the following circumstances. Employee shall not be entitled 
to receive the benefits set forth in Section 3 4 hereof 

(i) Death 

(ii) Retirement ''Retirement" shall mean either (a) Employee's retirement at or after normal retirement age (either 
voluntarily or pursuant to the applicable Halliburton Entity's retirement policy) or (b) the voluntary termination of 
Employee's employment by Employee in accordance with Employer's early retirement policy for other than Good 
Reason (as defined below) 

(ill) Permanent Disability 'Permanent Disability" shall mean Employee's physical or mental incapacity to perform his 
usual duties with such condition likely to remain continuously and permanently as reasonably determined by a quahfied 
physician selected by Employer 

(i v) Voluntary Termination " Voluntary Terminatioii' shall mean a termination of employment in the sole discretion and at 
the election of Employee for other than Good Reason." Good Reason" shall mean a tcnmnation of employment by 
Employee because of a matenal breach by Employer of any matenal provision of this Agreement, provided that (i) 
Employee provides written notice to Employer, as provided in Section 6.2 hereof, of the circumstances Employee 
claims constitute "Good Reason" withm mnety (90) calendar days of the first to occur of such circumstances, (li) such 
breach remains uncorrected for thirty (30) calendar days following written notice, and (iii) Employee's termination 
occurs within one hundred eighty (180) calendar days after the date that the circumstances Employee claims constitute 
"Good Reason" first occurred 

(v) Termination for Cause Tennination of Employee's employment by Employer for Cause. "Cause" shall mean any of 
the following, (a) Employee's gross negligence or willful misconduct in the performance of the duties and services 
required of Employee pursuant to this Agreement, (b) Employee's fmal conviction of a felony, (c) a material violation 
of the Code of Business Conduct or (d) Employee's matenal breach of any matenal provision of this Agreement which 
remains uncorrected for thirty (30) calendar days following written notice of such breach to Employee by Employer 
Determination as to whether or not Cause exists for tennination of Employee's employment will be made by the 
Compensation Committee, or its delegate, acting in good faith 

(VI) 1 erminanon for Substantial Participation in a Sitnuficant Violation or Failure to Supervise Termination of Emolovee's 
employment by Employer following a determination, in accordance with the terms and procedures set out in Company 
Policy 3-90050, that (a) m connection with the performance of Employee's duties as an officer, Employee 
Substantially 
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Participated in a Significant Violation or both (A) had direct supervisory responsibility over an employee who 
Substantially Participated in such a violation and (B) Recklessly disregarded Employee's own supervisory 
responsibiliiies. and (b) Employee's conduct warrants termination 

3 3 in the event Employee's employment is terminated under any of the circumstances described in Section 3 2, all future 
compensation to which Employee is otherwise entitled and all future benefits for which Employee is eligible shall cease and terminate 
as of the date of termination Employee, or his estate in the case of Employee's death, shall be entitled to pro rata base salary through the 
date of such termination, payment for any properly documented but unreimbursed business expen.ses, and, except as may be prohibited 
by Company policy, shall be entitled to any individual annual incenuve compensation not yet paid but earned and payable imder 
Employer's plans for the year pnor to the year of Employee's termination of employment, but shall not be entitled to any annual 
incentive compensation for tlie year in which he terminates employment or any other payments or benefits by or on behalf of 
Employer, except for those which may be payable pursuant to the terms of Employer's or Halliburton Entity's employee benefit plans 
(as defined in Section 3 5(b)), stock, slock option oi incentive plans, oi the applicable agieements underlying such plans 

3.4 If Employee's employment is terminated by Employee for Good Reason or by Employer for any reason other than as set 
forth in Section 3 2 above. Employee shall be entitled to (A) the payment provided for in (i) below, subject to the provisions of Section 
3 5, and (B) the payment provided for in (ii) below, as additional consideration for Employee's post-employment covenants under 
Article 5. subject to the provisions of (in) below 

(i) A single lump sum cash payment equal to two (2) years of Employee's base salary as in effect at the date of Employee's 
termtnation of employment Such benefit shall be paid as soon as administratively practicable, but no later than the 
sixtieth (60''') calendar day following Employee's termination of employment 

(ii) A single lump sum cash payment equal to the value of Employee's unvested shares of Halliburton Company restricted 
stock in accordance with the table below and based on the closing pnce quoted for Halliburton Company common slock 
on the New York Stock Exchange on the date of Employee's termination of employment or the last business day 
immediately preceding the date of Employee's termination of employment, with such payment, if due Employee, to be 
paid on the sixtieth (60''') calendar day following the second anniversary of Employee's termuiation of employment. 
(For example, tf Employee holds 50,000 shares of unvested restncted stock on the date of teimination of employment, 
has at least five (5) years of service, but less than seven (7) years of service, and the closing pnce of Halliburton 
Company common stock on that date is $40 per share, the value for purposes of calculating the amount of the payment 
in this (II) would be equal to [(50,000 shares X 0 50) X $40 per shaie] or [25,000 shares X $40 per share] or $ 1,000,000) 
All remaining share.', will hejoifeited 

Consecutive Years of Service Vested Percentage 

Less than two ycais 0% 

At least two, but less than five years 25% 

At least five, but less than seven years 50% 

At least seven, but less than ten years 75% 

Ten u_r more ye^s 100% 
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(Ill) Employee understands and agrees that his nght to all or any portion of the payment provided for in Section 3 4(u). and 
Employer's obligation to make payment of the entire amount or any portion thereof, arc dependent and conditioned on 
Employee's compliance in full with all provisions contained in Article 5. Any failure on the part of Employee to 
comply with each provision, including any attempt by or on behalf of Employee to have any such provision declared 
unenforceable in whole or in part by an arbitrator or court, shall excuse Employer forever from tlie obligation to make 
the payment, in whole or in part, provided for in Section 3 4(ii) 

3 5 (a) The benefits paid to Employee pursuant to Section 3.4(i) shall be in consideration of Employee's continuing 
obligations hereunder after such termination, including, without limitation. Employee's obligations under Article 4 Further, as a 
condition to the receipt of such benefits. Employer, in its sole discretion, shall require Employee to first execute a release, in the form 
established by Employer, releasing Employer and all other Halliburton Entities, and their officers, directors, employees, and agents, 
from any and all claims and from any and all causes oi acnon of any kind or character, including, but not bmiled to, all claims and causes 
of action ansing out of Employee's employment with Employer and any other Halliburton Entities or the tcmunation of such 
employment The release must be executed by Employee within a pcnod designated by Employer, which shall begin no earlier than the 
date of Employee's termination of employment and will end no later than the date that is fifty (50) calendar days after the date of 
Employee's termination of employment The performanec of Employer's obligations under Section 3 4(i) and the receipt of the 
benefits provided thereunder by Employee shall constitute full settlement of all such claims and causes of action. Such release shall 
also include the restrictions contained in Sections 3 6-39 Employee shall not be under any duty or obligation to seek or accept other 
employment following a termination of employment pursuant to which a benefit payment under Section 3.4(i) is owing and the 
amounts due Employee pursuant to Section 3 4(i) shall not be reduced or suspended if Employee accepts subsequent employment or 
earns any amounts as a self-employed individual. Employee's rights under Section 3 4(i) are Employee's sole and exclusive rights 
against the Employer or its affiliates and the Employer's sole and exclusive liability to Employee under this Agreement, in contract, 
tort, under statute or otherwise, for the termination of his employment relationship with Employer 

(b) Employee agrees that all disputes relating lo Employee's termination of employment, ineluding, without limitation, any 
dispute as to the oecuirence of the events listed in Section 3 2, and any claims or demands agamst Employer based upon Employee's 
employment for any monies other than those specified in SeeUon 3.4(i), shall be resolved through the Halliburton Company Dispute 
Resolution Plan ("Dispute Resolution Plan") as provided in Section 6.6 hereof, provided, however, that decisions as lo whether any of 
the events listed in Secbon 3.2 have oecuired, will be made by the Board of Directors, the Compensabon Committee, or its delegate, as 
required under the applicable Company policy, and in any dispute by Employee with any such determination, the arbitrator's decision 
shall be limited to whether the Board of Directors, the Compensation Committee, or its delegate, reached such decision in good faith 
Nothing contained in this Article 3 shall be construed to be a waiver by Employee of any benefits accrued for or due Employee under 
any employee benefit plan (as such term is defined in the Employee Retu-ement Income Secunty Act of 1974, as amended) maintained 
by Employer except that Employee shall not be entitled to any severance benefits pursuant to any severance plan or program of the 
Employer 

3 6 In consideration of the access to the confidential information contained in Article 4, Employee agrees that, for a period of 
two (2) years following separation of employment, the Employee will not dbectly or mdirectly (a) solicit, induce to terminate or reduce 
Its business, or (b) agree to provide products and/or services that compete directly with the material products and services provided, 
marketed, and/or under development by the Employer at any hme dunng the three (3) years preceding the Employee's separation 
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from employment with Employer for any person or entity who paid or engaged Employer for products and/or services, or who received 
the benefit of Employer's products and/or services, or with whom the Employee had any substantial dealings, while Employee was 
employed by Employer, during the three (3) years preceding the Employee's separation from employment with Employer However, 
this restriclion applies only to those products and/or services that the Employee was personally involved in 

3 7 Employee further agrees that Employee will not, during the two (2) year penod following separation of employment, 
solicit, du-ectly or indirectly, or cause or permit others to solicit, directly or mdirectly, any person (i) formerly employed by Employer 
dunng the six (6) month period immediately preceding or following Employee's termination of employment (" Former Employee") or 
(li) employed by Employer {"Current Employee") The term "solicit" includes, but is not limited to, the following (regardless of 
whether done duectly or indirectly) (a) requesting that a Former or Current Employee change employment, (b) infoimmg a Former or 
Current Employee that an opening exists elsewhere, (c) assisting a Fonncr or Current Employee in finding employment elsewhere, (d) 
inquinng if a Former or Current Employee "knows of anyone who might be interested" in a position elsewhere; (e) mquinng if a 
Former or Current Employee might have an interest in employment elsewhere, (f) informing others of the name or status of, or other 
information about, a Fonncr or Current Employee, or (g) any other similar conduct, the intended or actual efTect of which is that a 
Former Employee affiliates with another employer or a Current Employee leaves the employment of Employer 

3.8 (a) In considciation of the access to confidential information and so as to enforce the confidentiality obligations contained in 
Article 4, the Employee specifically agrees that for a penod of two (2) years following separation of employment, except as permitted 
by Section 3 8(b) below. Employee will not engage, directly or indu-ecily, cither as proprietor, stockholder, partner, officer, member, 
employee, consultant, or otherwise, in any existing or future business or in any existing or future division or unit of a commercially 
diverse business enterprise, that is owned in whole or m part or effectively controlled by any of the following companies. 

Baker Hughes Inc., Cameron Intemational Corporation, Diamond OfTshore Drilling, Inc : Ensco International, Inc., Exteiran 
Holdings, Inc.: General Electric Company, Hclmerich & Payne, Inc., Nabors Industnes, Ltd., National Oilwell Vareo, Inc., Noble 
Corporation, Oeeaneering International, Ine ; Rowan Companies; Sehlumberger Ltd., Tidewater Inc , Transocean, Ltd ; Weatherford 
International, Ltd 

(b) The above Section 3.8(a) notwithstanding, nothing in this Seebon 3.8 shall prohibit Employee and his affiliates from 
owning, as passive investors, in the aggregate not more than five (S) percent of equity securities of any of the companies listed in such 
Section 3 8(a) 

3.9 Termination of the employment relationship, regardless of reason or eireumstances, does not terminate those obligations 
imposed by this Agreement which are continuing obligations, mcliiding, without limitation. Employee's obligations under Articles 3 6-
3 9 and 4. 

ARTICLE 4: OWNERSHIP AND PROTECTION OF INTELLECTUAL PROPERTY AND CONFIDENTIAL 
INFORMATION: 

4 I All information, ideas, concepts, improvements, diseovenes, works of authorship, and inventions, whether patentable or 
copyrightable or nut, which are conceived, reduced to practice, authored, made, developed or acquired by Employee, individually or in 
conjunction with others, in the scope of Employee's employment by Employer or any of its affiliates, and/or during the term of 
Employee's employment (whether during business hours or otherwise and whether on Employer's premises or otherwise) which 
relate to the business, products or services of Employer or its affiliates (including, without limitation. 
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all such information relating to any corporate opportunities, research, financial and sales data, pricing and trading terms, evaluations, 
opinions, interpretations, acquisition prospects, the identity of customers or their requirements, the identity of key contacts within the 
customer's organizations or within the organization of acquisition prospects, or marketing and merchandising techniques, prospective 
names, and marks), and all documents, things, writings and items of any type or in any media embodying any of the foregoing 
(collectively, ^''Developments"), and any and all propneiary rights of any kind thereto, including without limitation all rights relating to 
patents, copynghts, trade secrets, and trademarks, shall be the sole and exclusive property of Employer or its affiliates, as the case may 
be Employee hereby assigns to Employer any and all nghts Employee might otherwise have in and to any such Developments, and any 
and all proprietary rights of any kind thereto, including without limitation all rights relating to patents, copyrights, trade secrets, and 
trademaiks 

4 2 In connection with its employment of Employee, Employer shall provide to Employee such Confidential Information of 
Employer as is reasonably necessary for Employee to perform Employee's obligations hereunder Employee agrees tliat "Confidential 
Information" as used herein shall include, without limitation. Employer's trade secrets, confidential information concerning the 
businesses of Employer and its affiliates, and their strategies, methods, products, software, books, records, data and technical 
information concerning their products, equipment, services, and processes, procurement procedures and pncing techniques, and the 
names of and other infoimation (such as ciedit and financial data) concerning their vendois, customeis and business alTihates Employee 
agrees that such Confidential Information constitutes valuable, special, and unique assets which Employer or its affiliates use in theu 
business to obtain a competitive advantage over their competitors. Employee further agrees that protection of such Confidential 
Information against unauthorized disclosure and use is of critical importance to Employer and its affiliates in maintaining their 
compeiitive position Employee shall not, at any time during or after the term of employment, use or disclose any Confidential 
Information of Employer or its affiliates, except to the extent needed to carry out Employee's obligations hereunder Confidential 
Infonnation shall not include information in the pubhc domain (but only if the same becomes pan of the public domain through a means 
other than a use or disclosure prohibited hereunder) The above notwithstanding, a disclosure shall not be unauthorized to the extent (i) it 
IS required by law or by a court of competent jurisdiction or (ii) it is required in connection with any judicial, arbitration, dispute 
resolution or other legal proceeding in which Employee's legal rights and obligations as an employee or under this Agreement are at 
issue, provided, however, that Employee shall, to the extent practicable and lawful in any such event, give pnor notice to Employer of 
Employee's intent to disclose any such confidential business infoimation in such context so as to allow Employer or its affiliates an 
opportunity (which Employee will not oppose) to obtain such protective orders or similar relief with respect thereto as may be deemed 
appropnate, and that Employee shall limit any such disclosure to that required by the foregoing circumstances 

4.3 All wntten and electronic matenals, records, and other documents and information made by, or coming into the possession 
of, Employee during the tenn of Employee's employment that contain or disclose any Confidential Information of Employer or its 
affiliates, and any and all propnetary rights of any kind thereto, including without limitation all rights relating to patents, copyrights, 
trade secrets, and trademaiks, shall be and remain the sole and exclusive pioperty of Employer, or its afTiiiates, as the case may be Upon 
termination of Employee's employment fur any reason. Employee promptly shall deliver the same, and all copies thereof, to Employer 

4 4 For purposes of this Article 4, "affiliates" shall mean entities in which Employer has a 20% or more direct or indirect 
equity interest 
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ARTICLE 5: POST-EMPLOYMENT COVENANTS 

5.1 In consideration of the access to the Confidential Infonnation (as described in Article 4) provided by Employer, and in 
consideration of the payment made under Section 3.4(ii) to protect Employer's Confidential Information, and the goodwill, customer 
base, and contractual relationships of Employer, Employee agrees to the provisions of Sections 5 2, 5 .3 and 5 4 Employee further 
agrees that the provisions m Sections 5 2, 5 3 and S 4, and the provisions in Article 4, shall survive the lermmalion of Employee's 
employment regardless of the reason for or circumstances of such termination (and regardless of whether such tennination of 
employment is voluntary or involuntary on Employee's part). 

5 2 Employee agrees that, for a penod of two (2) years following the termination of Employee's employment for any reason. 
Employee shall not, anywhere in the world, directly or indirectly, either (a) solicit, encourage, or induce to terminate or reduce its 
business with Employer, any person or ennty who paid or engaged Employer for products and/or services, or who received the benefit 
of Employer's pr^uets and/or services, or with whom the Employee had any substantial dealings while Employee was employed by 
Employer, during the three (3) years preceding the tennination of Employee's employment, or (b) provide any products and/or 
services, that compete directly with products and/or services provided, marketed, and/or under development by Employer at any time 
dunng the three (3) years preceding the termination of Employee's employment, to any person or entity who paid or engaged Employer 
for products and/or services, or who received the benefit of Employer's products and/or services, or with whom the Employee had any 
substantial dealings while Employee was employed by Employer, during the three (3) years preceding the termination of Employee's 
employment, provided, however, that the foregoing restnctions in Section 5.2(b) apply only to those products and/or services of 
Employer with respect to which the Employee was directly involved or knowledgeable 

5.3 Employee further agrees that, for a period of two (2) years following the termmation of Employee's employment for any 
reason, Employee shall not, anywhere in the world, solicit, directly or indirectly, or cause or permit others to solicit, directly or 
induectly, any Former or Current Employee The term "solicif as used in this Section 5 3 shall have the same meaning provided for 
such term in Section 3 7 above 

5 4 Employee further agrees that, for a penod of two (2) years following the termination of Employee's employment for any 
reason, Employee shall not, anywhere in tlic world, engage, directly or indirectly, eitlicr as propnctor, stockholder, partner, officer, 
member, employee, consultant, or otherwise, in any business, or m any division or unit of a commercially diverse business enterpnse 
listed in Section 3 8(a) above, except as qualified by Section 3.8(b) above. 

5.5 Employee agrees that (a) the covenants contained in Sections 5 2, 5.3 and 5.4 hereof are necessary for the protection of 
Employer's business, goodwill and Confidential Information, and (b) the compensation and other consideration received by Employee, 
including access to Confidential Information, are based on the parties' agreement to such covenants Employee represents and warrants 
that the time, scope of activity and geographic area restricted by Sections 5.2, 5 3 and 5 4 are reasonable, especially in view of the 
worldwide scope of the business operations of Employer and the nature of the Confidential Information, that the enforcement of those 
restnctions contained m Sections 5 2. 5 3 and 5.4 would not be unduly burdensome to or impose any undue hardship on Employee, and 
that Employee will be able to earn a reasonable living while abiding by such covenants. Employee agrees that the restraints and 
provisions of Sections 5 2. 5 3 and 5 4 are no greater than necessary, and are as narrowly drafted as reasonably possible, to protect the 
legitimate interests of Employer, including the Confidential Information of Employer, including without limitation its trade secrets. 
Employee irrevocably waives all defenses to the strict enforcement of the covenants contained in Sections 5 2, 5.3 and 5 4, and agrees 
that the breach or violation, or threat thereof. 
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of the obligations and covenants set tbnh in any of such Sections shall entitle Employer, as a matter of nght. to an injunction without the 
requirement of a bond, restraining any fiirther or continued breach or violation of said obligations and covenants The parties agree and 
acknowledge that the nature of Employer's business, including the locations of its projects, vendors, customers, and potential 
customers, is global in nature Accordingly, the parties expressly agree that the foregoing restrictions on Employee need to be global in 
territorial scope to adequately protect Employer's Confidential Intbrmation and goodwill, and that such global territorial restnction is 
reasonable in view of Employer's business. Employee's position and responsibilities with Employer, and Employee's access to the 
Confidential Information of Employer If the scope of any restriction contained in Sections S 2, S .3 or 5 4 is deemed by a court to be 
broader than reasonable, which the parties agree should not be the case, then such restnction shall be enforced to the maximum extent 
permitted by law, and Employee and Employer hereby agree that such scope may be judicially modified accordingly in any proceeding 
brought to enforce such restnction 

5.6 Employee agrees that the terms and conditions of this Agreement shall remain confidential as between the parties and he 
shall not disclose them to any other person Without limiting the generality of the foregoing. Employee will not respond to or in any way 
participate in or contribute to any public discussion, notice or other publicity concerning, or m any way relating to. execution of this 
Agreement or its terms and conditions Employee further agrees that he shall not make, directly or indirectly, whether in wnting, 
orally or electronically, any negative, derogatory or other comment that could reasonably be expected to be detrimental to the 
Hallibunon Entities, their business or operations or any of their current or former employees, officers or directors The foregoing 
notwithstanding. Employee may di.sclose the terms of this Agreement to his immediate family, attorneys and financial advisors provided 
he informs them of this confidentiality provision and they agree to abide by it 

ARTICLE 6: MISCELLANEOUS: 

6.1 Except as otherwise provided in Section 4.4 hereof, for purposes of this Agreement, the terms " ajjiliate" or "affiliated" 
means an entity who directly, or indirectly through one or more intcrmcdiancs, controls, is controlled by. or is under common control 
vnth a Halliburton Entity or in which a Halliburton Entity has a 50% or more equity interest 

6.2 For purposes of this Agreement, notices and all other communications provided for herein shall be in writing and shall be 
deemed to have been duly given when received by or tendered to Employee or Employer, as applicable, by pre-paid courier or by United 
States registered or certified mail, return leceipt requested, postage prepaid, addressed as follows. 

If to Employer, to Halliburton Company at 3000 North Sam Houston Parkway East, Houston, Texas 77032, to the 
attention of the Corporate Secretary, or to such other address as Employee shall receive noUcc thereof 

If to Employee, to his last known personal residence 

6 3 This Agreement shall be governed by and construed and enforced, in all respects in accordance with the law of the State 
of Texas, without regard to principles of conflicts of law, unless preempted by federal law, in which case federal law shall govern: 
provided, however, that the Dispute Resolution Plan and the Federal Arbitration Act shall govern in all respects witJi regard to the 
resolution of disputes hereunder. Employee and Employer further agree that any lawsuit, arbitration, or otiier proceeding arising out of 
or related m any way to this Agreement or their relationship shall be commenced and maintained only in the federal or state courts or 
before an arbitrator in Hams County, Texas, and each party waives any cuirent or 
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future objection to such venue and hereby further agrees to submit to the jurisdiction of any duly authorized court or arbitrator in Hams 
County, Texas with respect to any such proceeding 

6.4 No failure by either party hereto at any lime to give notice of any breach by the other party of, or to require compliance 
with, any condition or provision of this Agreement shall be deemed a waiver of similar or dissimilar provisions or conditions at the same 
or at any pnor or subsequent time. 

6.5 It IS a desire and intent of the parties that the terms, provisions, covenants, and remedies contained in this Agreement shall 
be enforceable to the fullest extent pennitted by law If any such term, provision, covenant, or remedy of this Agreement or the 
application thereof to any person, association, oi entity or circumstances shall, to any extent, be consti-ued to be invalid or unenforceable 
in whole or in part, then such term, provision, covenant, or remedy shall be construed in a manner so as to permit Us enforceability 
under the applicable law to the fullest extent permitted by law. In any case, the remaining provisions of this Agreement or the application 
thereof to any person, association, or entity or circumstances other than those to which they have been held invalid or unenforceable, 
shall remain in full force and effect 

6.6 It is the mutual intention of the parties to have any dispute concerning this Agreement resolved out of court Accordingly, 
the parties agree that any such dispute shall, as the sole and exclusive remedy, be submitted for resolution through the Dispute 
Resolution Plan, provided, however, that the Employer, on its own behalf and on behalf of any of the Halliburton Entities, shall be 
entitled to seek a restraining order or injunction in any court of competent jurisdiction to prevent any breach or the continuation of any 
breach of tlie provisions of Articles 3.6 through 3 9,4 and/or 5 pending initiation or completion of proceedings under the Dispute 
Resolution Plan Employee hereby consents that such restraining order or injunction may be granted without the necessity of the 
Employer posting any bond The parties agree that the resoluhon of any such dispute through such plan shall be final and binding A copy 
of the Dispute Resolution Plan, as currently in effect, has been made available to Employee and is available on Halworld under "DRP" 
located at htto //halY,orld coro hallibwton com Halliburton Company reserves the nght to amend, or discontinue such plan, in 
accordance with, and subject to, the plan's provisions regarding same By sigmng this Agreement, Employee hereby represents and 
waitants that he has read, understood and agrees to the terms and conditions contained in such Dispute Resolution Plan. THE 
PARTIES ACKNOWLEDGE THAT, BY SIGNING THIS AGREEMENT, THEY ARE KNOWINGLY ANI 
VOLUNTARILY WAIVING ANY RIGHT THAT THEY MAY HAVE TO A JURY TRIAL. 

6.7 This Agreement shall be binding upon and mure to the benefit of Employer, to the extent herein provided, Halliburton 
Entity and any other person, association, or entity which may hereafter acquire or succeed to all or substantially all of the business or 
assets of Employer by any means whether dnect or indirect, by purchase, merger, consolidation, or otherwise Employee's rights and 
obligations under this Agreement are personal and such rights, benefits, and obligations of Employee shall not be voluntarily or 
involuntarily assigned, alienated, or transferred, whether by operation of law or otherwise, without the prior written consent of 
Employer, other than in the case of death or incompetence of Employee 

6.8 This Agreement replaces and merges any previous agreements, understandings and discussions pertaining to the subject 
matter covered herein and therein. This Agreement constitutes the entire agreement of the parties with regard to the terms of 
Employee's employment, termination of employment and severance benefits, and contains all of the covenants, promises, 
representations, warranties, and agreements between the parties with respect to such matters. Each party to this Agreement 
acknowledges that no representation, inducement, promise, or agreement, oral or wnttcn, has been made by either party with respect to 
the foregoing matters which is not embodied herein, and that no agreement, statement, or promise relating to the employment of 
Employee by Employer that is not contained m this Agreement shall be valid or binding Any modification of this Agreement will be 
effective only if ii is in wnting and signed 
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by each party whose nghts hereunder are affected thereby, provided that any such modification must be authorized or approved by the 
Corapensalion Commillee or its delegate, as appiopnale 

6 9 Noiwithslanding any provision of the Agreement to the contrary, the following provisions shall apply for purposes of 
complying with Section 409A of the internal Revenue Code and applicable Treasury aulhoiities (^''Section 409A'") 

(i) If Employee is a "specified employee" as such term is defined in Section 409A, any payments or benefits that are 
deferred compensation under Section 409A and are payable or provided as a result of Employee's termination of 
employment shall be payable on the date that is the earlier of (a) the date that is six months and one day after 
Employee's termination, (b) the date of Employee's death, or (c) the date that otherwise complies with the 
requu-ements of Section 409A 

(ii) It IS intended that the provisions of this Agreement satisfy the requu-ements of Section 409A and that the Agreement be 
operated m a manner consistent with such requirements to the extent applicable Therefore, the Employer and 
Employee agree to construe the provisions of the Plan in accordance with the requiremenis of Section 409A. 

[SIGNATURE PAGE FOLLOWS] 
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IIN WITNESS WHEREOF, Employer and Employee have duly executed this Agreement in multiple onginals to be 
effective on the Effective Date 

HALLIBURTON COMPANY 

By /s/Lawrence J Pope 
Name Lawrence J Pope 

Title: Executive Vice President - Administration and Chief Human 
Resources Officer 

EMPLOYEE 

/s/ Robb L Voyles 
Name- Robb L Voyles 
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EXECUTIVE AGREEMENT 

This Executive Agreement ("Agreement") is entered into by and between Timotliy McKeon ("Employee") and Halliburton 
Company, for and on behalf of itself, its subsidiaries, and its affiliated companies (collectively, "Employer'' or "Company'"), as of 
January 1,2014 (the "Effective Date") 

RECITALS 

WHEREAS, Employee is currently employed by Employer, and 

WHEREAS, Employer desires to continue the employment of Employee aOer the Effective Date pursuant to the terms and 
conditions and for the consideration set forth in this Agreement, and Employee desires to continue employment by Employer pursuant 
to such terms and conditions and for such consideration 

NOW THEREFORE, for and m consideraUon of the mutual promises, covenants, and obligations contained herein. 
Employer and Employee agree as follows 

ARTICLE 1: EMPLOYMENT AND DUTIES: 

I 1 Employer agrees to employ Employee, and Employee agrees to be employed by Employer, as of the Eftcctivc Date and 
continuing until the date of termuiation of Employee's employment pursuant to the provisions of Article 3, subject to the terms and 
conditions of this Agreement 

12 As of the Effective Date, Employee is employed as Vice President and Treasurer Employee agrees to serve m the 
assigned position or in such other executive capacities as may be requested from time to time by Employer and to perform dihgently and 
to the best of Employee's abilities the dulies and services appertaining to such position as reasonably determined by Employer, as well as 
such additional or different duties and services appropnate to such positions which Employee from time to time may be reasonably 
directed to perform by Employer 

1.3 Employee shall at all tunes comply with and be subject to such policies and procedures as Employer may establish from 
time to time, including, without limitation, the Halliburton Company Code of Business Conduct (the " Cot/e of Business Contiuct"), 
Company Policy 3-90020, "Director and Executive Compensation Administration" (with respect to tlie prohibition of discretionary 
payments in certain situations). Company Policy 3-90040, "Recoupment of Incentive Compensation", and Company Policy 3-90050, 
"Tenmnation of Officers Who Participate m Violations or Disregard Supervisory Responsibilities", all of which have been made 
available to Employee and are available under "COBC" or "Policies" as posted on Halworld located at 
http //haiworid corn hallihiirton com. as well as Section 32(a) of the Halliburton Company By-Laws (with respect to the limitations 
on the advancement of legal expenses), a copy of which has been made available to Employee. By signing this Agreement, Employee 
hereby represents and warrants that he has read, understood and agrees to the terms and conditions contained in such Code of Business 
Conduct, policies, and By-Laws 

1 4 Employee shall, during the penod of Employee's employment by Employer, devote Employee's full business time, 
energy, and best efforts to the busmess and affairs of Employer Employee may not engage, directly or mdirectly, in any other business, 
investment, or activity that interferes with Employee's performance of Employee's duties hereunder, is contraiy to the interest of 
Employer or any of its affiliated companies (collectively, the "Halliburton Entities" or, individually, a "Halliburton Entity"), or 
requires any significant portion of Employee's business time. The foregoing notwithstanding, the parties recognize and agree that 
Employee may engage in passive personal investments and other business activities 
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which do not conflict with the business and afFatrs of the Halliburton Hntities or interfere with himployee's performance of his duties 
hereunder Employee may not serve on the board of directors of any entity other than a Halliburton Entity while employed by 
Employer without the approval thereof in accordance with Employer's policies and procedures rcgardmg sueh service Employee shall 
be permitted to retain any compensation received for approved service on any unaffiliated coiporahon's board of directors to tlie extent 
permitied under a Halliburton Entity's policies and procedures 

1.5 Employee acknowledges and agrees that Employee owes a fiduciary duty of loyalty, fidelity and allegiance to act at all 
times in the best interests of the Employer and the other Halliburton Entities and to do no act which would, directly or mdirectly, injure 
any such entity's business, interests, or reputation It is agreed that any direct or indirect interest in, connection with, or benefit from any 
outside activities, particularly commercial activities, which interest might in any way adversely affect Employer, or any Halliburton 
Entity, involves a possible conflict of interest. In keeping with Employee's fiduciary duties to Employer, Employee agrees that 
Employee shall not knowingly become involved in a conflict of interest with Employer or the Halliburton Entities, or upon discovery 
thereof, allow such a conflict to continue Moreover, Employee shall not engage in any acuvity that might involve a possible eonflict of 
interest without first obtaining approval in accordance with the applicable Halliburton Entity's policies and procedures 

1.6 Hoihing contained herein shall be construed to preclude the uansfer of Employee's employment to another Halliburton 
Entity ("Subsequent Employer") as of, or at any time after, the Effective Date and no such transfer shall be deemed to be a 
termination of employment for purposes of Article 3 hereof, provided, however, that effective with such transfer, all of Employer's 
obligations hereunder shall be assumed by and be binding upon, and all of Employer's rights hereunder shall be assigned to, such 
Subsequent Employer and the defined term "Employer" as used herein shall thereaffv be deemed amended to mean such Subsequent 
Employer. Except as otherwise provided above, all of the tcntis and conditions of this Agreement, including without limitation. 
Employee's nghts and obligations, shall remain in full force and effect following such transfer of employment 

ARTICLE 2: COMPENSATION AND BENEFITS: 

2 1 Employee's base salary as of the Effective Date is two hundred seventy five thousand dollars ($275,000) per annum, 
which shall be paid in accordance with the Employer's standard payroll practice for its executives. Employee's base salary may 
thereafier be increased from time to time witb the approval of Halliburton Company's Board of Directors (the " Board of Directors"), 
Its Compensation Committee (the "Compensation Committee"), or its delegate, as applicable. Such increased base salaiy shall become 
the minimum base salary under this Agreement and may not be decreased thereafter without the written consent of Employee, unless 
comparable reductions in salary are effective for all similarly situated executives of Employer 

2 2 Employee shall participate in the Annual Performance Pay Plan, or any successor annual incentive plan approved by the 
Compensation Committee; provided, however, that all deteiminations relating to Employee's participatton, including, without bmitation, 
those relating to the performance goals applicable to Employee and Employee's level of participation and payout opportunity, shall be 
made in the sole discretion of the person or committee to whom such authonty has been granted pursuant to such plan's terms 

2.3 Employee shall be nominated for participaUon in the Performance Unit Program, or any similar successor long-term 
incentive program approved by the Compensation Committee; provided, however, that all determinations relating to Employee's 
participation, including, without limitation, those relating to the performance goals applicable to Employee and Employee's level of 
participation and incenuve opportunity shall be made in accordance with applicable guidelines in place at the time of nomination, and 
Employee's 
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participation shall further be subject to such other terms and conditions as set forth in the Performance Unit Program Terms and 
Condilions and other iindei lying documenlalion 

2 4 Employer shall pay or reimburse Employee for all aetual, reasonable and customary expenses meuired by Employee in 
the course of his employment, including, but not limited to, travel, entertainment, subscriptions and dues associated with Employee's 
membership in professional, business and civic organizations, provided that such expenses are incuired and accounted for in accordance 
with Employer's applicable policies and procedures. Any reimbursement provided hereunder during one calendar year shall not afteet 
the amount or availability of reimbursements in another calendar year Any reimbursement provided hereunder shall be paid no later 
than the earlier of (i) the time prescribed under Employer's applicable policies and procedures, or (ii) the last day of the calendar year 
following the calendar year in which Employee incurred the reimbursable expense 

2 5 Employee shall be allowed to participate, on the same basis generally as other executive employees of Employer, in all 
general employee benefit plans and programs, including improvements or modifications of the same, which on the Effective Date or 
thereafter are made available by Employer to all or substantially all of Employer's similarly situated executive employees. Such 
benefits, plans, and programs may include, without limitation, medical, health, and dental care, hfe insurance, disabihty protection, and 
qualified and non-qualificd retirement plans Except as specifically provided herein, nothing in this Agreement is to be construed or 
interpreted to increase or alter in any way the rights, participation, coverage, or benefits under such benefit plans or programs than 
provided to similarly-situated executive employees pursuant to the teims and conditions of such benefit plans and programs. While 
employed by Employer, Employee shall be eligible to receive awards under the Halliburton Company Stock and Incentive Plan or any 
successor slock-related plan adopted by the Board of Directors 

2.6 Employer shall not. by reason of this Article 2, be obligated to mstitute. maintain, or refrain from changing, amending or 
discontinuing, any incentive compensation, employee benefit or stock or stock option program or plan, so long as such actions are 
similarly applicable to covered employees generally 

2.7 Employer may withhold from any compensation, benefits, or amounts payable under this Agreement all federal, state, 
city, or other taxes as may be required pursuant to any law or governmental regulation or ruling 

ARTICLE 3: TERMINATION OF EMPLOYMENT AND EFFECTS OF SUCH TERMINATION: 

3.1 Employee's employment with Employer shall be terminated (i) upon the death of Employee, (li) upon Employee's 
Retirement (as defined below), (iii) upon Employee's Permanent Disability (as defined below), or (iv) at any time by Employer upon 
written notice to Employee, or by Employee upon thirty (30) calendar days' written notice to Employer, for any or no reason This 
Agreement may be terminated by Employer at any time upon one hundred and eighty (180) calendar days' wntten notice to Employee 
and no such termination of this Agreement shall be deemed a termination of employment for purposes of this Article 3. 

3.2 If Employee's employment is terminated by reason of any of the following circumstances. Employee shall not be entitled 
to receive the benefits set forth in Section 3 4 hereof 

(i) Death 

(ii) Retirement "Retirement" shall mean either (a) Employee's retirement at or after normal retirement age (either 
voluntarily or pursuant to the apphcable Halliburton Entity's retirement 
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policy) or (b) the voluntary termination of Employee's employment by Employee in accordanee with Employer's early 
retirement pohcy lor other than Good Reason (as defined below) 

(ill) Permanent Disabilitv "Permanent Disability" shall mean Employee's physical or mental incapacity to perfoim his 
usual duties with such condition likely to remain continuously and permanently as leasonably determined by a qualified 
physician selected by Employer 

(iv) Voluntary Termination "Voluntary Terminatioti" shall mean a termination of employment in the sole discretion and at 
the election of Employee for other than Good Reason " Good Reason" shall mean a termination of employment by 
Employee because of a material breach by Employer of any matenal provision of this Agreement, provided that (1) 
Employee provides written notice to Employer, as provided m Section 6 2 hereof, of the circumstances Employee 
claims constitute "Good Reason" within ninety (90) calendar days of the first to occur of such circumstances, (n) such 
breach remains uncorrected for thirty (30) calendar days following wnltcn notice, and (in) Employee's termmation 
occurs within one hundred eighty (180) calendar days after the date that the circumstances Employee claims constitute 
"Good Reason" Grsi occurred 

(v) Termination for Cause. Termination of Employee's employment by Employer for Cause. " Cause" shall mean any of 
tiic following, (a) Employee's gross negligence or willful misconduct m the performance of the duties and services 
requved of Employee pursuant to this Agreement, (b) Employee's final conviction of a felony, (c) a matenal violation 
of the Code of Business Conduct or (d) Employee's material breach of any matenal provision of this Agreement which 
remains uncorrected for thirty (30) calendar days following written notice of such breach to Employee by Employer 
Determination as to whether or not Cause exists for termination of Employee's employment will be made by the 
Compensation Committee, or its delegate, acting in good faith. 

(VI) Tennmation for Substantial Participation in a Significant Violation or Failure to Supervise Termination of Employee's 
employment by Employer following a determination, in accordance with the procedures set out m Company Policy 3-
90050, that (a) in connection with the performance of Employee's duties as an officer. Employee Substantially 
Participated in a Significant Violation or both (A) had direct supervisory responsibility over an employee who 
Substantially Participated in such a violation and (B) Recklessly disregarded Employee's own supervisory 
responsibilities, and (b) Employee's conduct warrants termination 

3 3 In the event Employee's employment is terminated under any of tlic circumstances described in Section 3.2, all future 
compensation to which Employee is otherwise entitled and all future benefits for which Employee is eligible shall cease and terminate 
as oHhe date of lerminaiion Employee, or his estate in the case of Employee's death, shall be entitled to pro rata base salary through the 
date of such termination, payment for any properly documented but unreimbursed busmess expenses, and. except as may be prohibited 
by Company policy, shall be entitled to any individual annual incentive compensation not yet paid but earned and payable under 
Employer's plans for the year prior to the year of Employee's termination of employment, but shall not be entitled to any annual 
incentive compensation for the year m which he terminates employment or any other payments or benefits by or on behalf of 
Employer, except for those which may be payable pursuant to the terms of Employer's or Halliburton EnUty's employee benefit plans 
(as defined in Section 3 5(b)), stock, stock option or incentive plans, or the applicable agreements underlying such plans 

3.4 If Employee's employment is terminated by Employee for Good Reason or by Employci for 
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any reason other than as set forth in Section 3.2 above. Employee shall be entitled to (A) the payment provided for in (i) below, subject 
to the provisions of Section 3 5, and (B) the payment provided for in (n) below, as additional consideration for Employee's post-
employment covenants under Article S, subject to the provisions of (in) below. 

(0 A single lump sum cash payment equal to one year of Employee's base salary as in effect at the date of Employee's 
tennination of employment Such benefit shall be paid as soon as administratively practicable, but no later tlian the 
sixtieth (60^) calendar day following Employee's termination of employmeni 

(u) A single lump sum cash payment equal to the value of Employee's unvested shares of Halliburton Company restricted 
stock in accordance with the table below and based on the closing price quoted for Halliburton Company common stock 
on the New York Stock Exchange on the date of Employee's termination of employment or the last business day 
immediately preceding the date of Employee's termination of employment, with such payment, if due Employee, to be 
paid on the sixtieth (60''') calendar day following the first anniversary of Employee's termination of employment (For 
example, if Employee holds 50,000 shares of unvested restricted slock on the dale of termination of employment, has at 
least five (5) years of service, but less than seven (7) years of service, and the closing price of Halliburton Company 
common stock on that date is $40 per share, the value for purposes of calculating the amount of the payment in this (ii) 
would be equal to [(50,000 shares X 0 50) X S40 per share] or [25,000 shares X $40 per share] or $1,000,000 ) AU 
remaining shares will he forfeited 

Consecutive Years of Service Vested Percentage 

Less ihan two years 0% 

At least two, but less than five years 25% 

At least five, but less than se\en years 50% 

At lea.st seven, but less than ten years 75% 

Ten or more years 100% 

(ill) Employee understands and agrees that his nght to all or any portion of the payment provided for in Section 3.4(ii), and 
Employer's obligation to make payment of the entue amount or any portion thereof, are dependent and conditioned on 
Employee's compliance in full witli all provisions contained in Article 5 Any failure on the part of Employee to 
comply with each provision, including any attempt by or on behalf of Employee to have any such provision declared 
unenforceable in whole or in part by an arbitrator or court, shall excuse Employer forever from the obligation to make 
the payment, in whole or in part, provided for in Section 3 4(ii) 

3.5 (a) The benefits paid to Employee pursuant to Section 3.4(i) shall be in consideration of Employee's continuing 
obligations hereunder after such termination, including, without limitation. Employee's obligations under Article 4. Further, as a 
condition to the receipt of such benefits, Employer, in its sole discretion, shall require Employee to first execute a release, in the form 
established by Employer, releasing Employer and all other Halliburton Entities, and their officers, directors, employees, and agents, 
from any and all claims and from any and all causes of action of any kind or character, including, but not hinited to, all claims and causes 
of action arising out of Employee's employment with Employer and any other Halliburton Entities or the termination of such 
employment The release must be executed by Employee within a penod designated by Employer, which shall begin no earber than the 
date of Employee's termination 
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of employment and will end no later than the date that is fifty (50) calendar days after the date of Employee's termination of 
employment The performance of Employer's obligations under Section 3 4(i) and the receipt of tlie benefits provided thereunder by 
Employee shall constitute full settlement of all such claims and causes of action. Such release shall also include the restrictions 
contained in Sections 3 6-3 9 Employee shall not be under any duty or obligation to seek or accept other employment following a 
termination of employment pursuant to which a benefit payment under Section 3 4(i) is owing and the amounts due Employee pursuant 
to Section 3.4(i) shall not be reduced or suspended if Employee accepts subsequent employment or earns any amounts as a self-
employed individual. Employee's rights under Section 3 4(i) arc Employee's sole and exclusive nghts against the Employer or its 
affiliates and the Employer's sole and exclusive liability to Employee under this Agreement, in contract, tort, under statute or 
otherwise, for the tcriiunation of his employment relationship with Employer 

(b) Employee agrees that all disputes relating to Employee's termination of employment, including, without limitauon, any 
dispute as to the occurrence of the events listed in Section 3 2, and any claims or demands against Employer based upon Employee's 
employment for any monies other than those specified in Section 3 4(i), shall be resolved through the Halliburton Company Dispute 
Resolution Plan {'"Dispute Resolution Plan") as provided in Section 6 6 hereof, provided, however, that decisions as to whether any of 
the events listed in Section 3 2 have occurred, will be made by the Board of Directors, the Compensation Committee, or its delegate, as 
required under the applicable Company policy, and in any dispute by Employee with any such determination, the arbitrator's decision 
shall be limited to whether the Board of Directors, the Compensation Committee, or its delegate, reached such decision m good faith 
Nothing contained in this Article 3 shall be construed to be a waiver by Employee of any benefits accrued for or due Employee under 
any employee benefit plan (as such term is defined in the Employee Retirement income Security Act of 1974, as amended) maintamed 
by Employer except that Employee shall not be entitled to any severance benefits pursuant to any severance plan or program of the 
Employer 

3 6 In consideration of the access to the confidential information contained in Article 4, Employee agrees that, for a period of 
one (1) year followuig separation of employment, the Employee will not directly or indirectly (a) solicit, induce to terminate or reduce 
Its business, or (b) agree to provide products and/or services that compete du-cctly with the material products and services provided, 
marketed, and/or under development by the Employer at any time during the three (3) years preceding the Employee's separation from 
employment with Employer for any person or entity who paid or engaged Employer for products and/or services, or who received the 
benefit of Employer's products and/or services, or with whom the Employee had any substantial dealings, while Employee was 
employed by Employer, during the three (3) years preceding the Employee's separation from employment with Employer. However, 
this restriction applies only to those products and/or services that the Employee was personally involved in 

3 7 Employee further agrees that Employee will not, during the one (1) year period following separation of employment, 
solicit, directly or indu-ectly, or cause or permit others to solicit, directly or indirectly, any person (i) formerly employed by Employer 
dunng the six (6) month period immediately preceding or following Employee's termination of employment (" Former Employee") or 
(ii) employed by Employer {"Current Employee") The tenn "solicit" includes, but is not limited to, the following (regardless of 
whether done directly or indirectly), (a) requesting that a Former or Current Employee change employment, (b) infoiming a Former or 
Current Employee that an openmg exists elsewhere, (c) assisting a Former or Current Employee in finding employment elsewhere, (d) 
inquumg if a Former or Current Employee "knows of anyone who might be interested" in a position elsewhere, (e) inquiring if a 
Former or Current Employee might have an interest in employment elsewhere, (f) informing others of the name or status of, or other 
information about, a Former or Current Employee, or (g) any other similar conduct, the intended or actual 
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effect of which is that a Former Employee affiliates with another employer or a Current Employee leaves the employment of 
Employer 

3 8 (a) In consideration of the access to confidential information and so as to enforce the confidentiality obligations contained in 
Article 4, the Employee specifically agrees that, fora penod of one (1) year following separation of employment, except as permitted by 
Section 3.8(b) below. Employee will not engage, directly or indirectly, either as propnetor, stockholder, parmcr, officer, member, 
employee, consultant, or otherwise, in any existing or future business or in any existing or lulure division or unit of a commercially 
diverse business enterprise, that is owned in whole or in part or effectively controlled by any of the following companies 

Baker Hughes Inc . Cameron International Corporation, Diamond Offshore Drilling, Inc . Ensco International, Inc , Exterran 
Holdings, Inc.; General Electric; Helmerich & Payne, Inc.; Nabors Industries, Ltd , National Oilwell Varco, Inc., Noble Corporation; 
Oceaneering International, Inc , Rowan Companies, Schlumberger Ltd , Tidewater Inc . Transocean, Ltd , Weatherford International, 
Ltd 

(b) The above Section 3.8(a) notwithstanding, nothing in this Section 3.8 shall prohibit Employee and his affiliates firom 
owning, as passive investors, in the aggregate not more than five percent of equity sccunties of any of the companies listed in such 
Section 3 8(a) 

3 9 Termination of the employment relationship, regardless of reason or circumstances, docs not terminate those obligations 
imposed by this Agreement which are continuing obhgations, including, without limitation. Employee's obligations under Articles 3 6-
3 9 and 4 

ARTICLE 4: OWNERSHIP AND PROTECTION OF INTELLECTUAL PROPERTY AND CONFIDENTIAL 
INFORMATION: 

4 I All uiformation, ideas, concepts, improvements, discoveries, works of authorship, and inventions, whether patentable or 
copyrightable or not, which are conceived, reduced to practice, authored, made, developed or acquired by Employee, individually or m 
conjunction with others, in the scope of Employee's employment by Employer or any of its affiliates, and/or dunng the term of 
Employee's employment (whether dunng busmess hours or otherwise and whether on Employer's premises or otherwise) which relate 
to the business, products or services of Employer or its affiliates (including, without limitation, all such information relating to any 
corporate opportunities, research, financial and sales data, pncing and trading terms, evaluations, opinions, interpretations, acquisition 
prospects, the idenUty of customers or then requirements, the identity of key contacts within the customer's organizations or within the 
organization of acquisition prospects, or marketing and merchandising techmques, prospective names, and marks), and all documents, 
things, vrtitings and items of any type or in any media embodying any of the foregoing (collectively," Developments"), and any and all 
proprietary rights of any kind thereto, including without limitation all rights relating to patents, copyrights, trade secrets, and 
trademarks, shall be the sole and exclusive property of Employer or its affiliates, as the case may be. Employee hereby assigns to 
Employer any and all rights Employee might otherwise have in and to any such Developments, and any and all piopiictary nghts of any 
kind thereto, including without limitation all nghts relating to patents, copyrights, trade secrets, and trademarks 

4 2 In connection with its employment of Employee, Employer shall provide to Employee such Confidential Information of 
Employer as is reasonably necessary for Employee to perform Employee's obligations hereunder Employee agrees that "Confidential 
Information" as used herein shall include, without limitation. Employer's trade secrets, confidential informabon concerning the 
businesses of Employer and its affiliates, and their strategies, methods, products, software, books, records, data and technical 
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information concerning their products, equipment, services, and processes, procurement procedures and pricing techniques, and the 
names of and other mformalion (such as credit and Gnancial data) concerning their vendors, customers and business alTiliates Employee 
agrees that such Confidential Information constitutes valuable, special, and unique assets which Employer or its affiliates use in theu* 
business to obtain a competitive advantage over their competitors Employee furtlier agrees that protection of such Confidential 
Information against unauthorized disclosure and use is of cntical importance to Employer and its affiliates in maintaining their 
competitive position Employee shall not, at any tune during or after the term of employment, use or disclose any Confidential 
Information of Employer or its affiliates, except to the extent needed to carry out Employee's obligations hereunder. Confidential 
Information shall not include information in the pubhc domain (but only if the same becomes part of the public domain through a means 
other than a use oi disclosure prohibited hereundei) The above notwithstanding, a disclosure shall not be unauthonzed to the extent (i) it 
IS required by law or by a court of competent junsdtction or (it) it is required m connection with any judicial, arbitration, dispute 
resolution or other legal proceeding in which Employee's legal rights and obligations as an employee or under this Agreement arc at 
issue, provided, however, that Employee shall, to the extent practicable and lawful in any such event, give prior notice to Employer of 
Employee's intent to disclose any such confidential business information in such context so as to allow Employer or its affiliates an 
opportunity (which Employee will not oppose) to obtain such protective orders or similar relief with respect thereto as may be deemed 
appropnale, and ihai Employee shall limit any such disclosure lo thai required by the foregoing circumstances 

4.3 All written and electronic materials, records, and other documents and informaiion made by, or conung into the possession 
of. Employee during the term of Employee's employment that contain or disclose any Confidential Information of Employer or its 
affiliates, and any and all proprietary rights of any kind thereto, including without limitation all rights relating lo patents, copyrights, 
trade secrets, and Undemarks, shall be and remain the sole and exclusive properly of Employer, or ils alfiliales, as the case may be Upon 
termination of Employee's employment for any reason. Employee promptly shall deliver the same, and all copies thereof, to Employer 

4 4 For purposes of this Article 4, '^ajjiliales" shall mean entities in which Employer has a 20% or more direct or indirect 
equity interest 

ARTICLE 5: POST-EMPLOYMENT COVENANTS 

5.1 In consideration of the access to the Confidential Infonnation (as described in Article 4) provided by Employer, and m 
consideration of the payment made under Section 3 4(ii) to protect Employer's Confidential Information, and the goodwill, customer 
base, and contractual relationships of Employer, Employee agrees to the provisions of Sections 5.2,5.3 and 5 4 Employee further 
agrees that the provisions in Sections 5 2, 5.3 and 5 4, and the provisions in Article 4, shall survive the tcnnination of Employee's 
employment regardless of the reason for or circumstances of such tennination (and regardless of whether such termination of 
employment is voluntaiy or involuntary on Employee's part) 

5 2 Employee agrees that, Ibr a pcnud of one (1) year following the termination of Employee's employment for any reason. 
Employee shall not, anywhere in the world, directly or indirectly, either (a) solicit, encourage, or induce to terminate or reduce its 
business with Employer, any person or entity who paid or engaged Employer for products and/or services, or who received the benefit 
of Employer's products and/or services, or with whom the Employee had any substantial dealings while Employee was employed by 
Employer, diuing the three (3) years preceding the termination of Employee's employment, or (b) provide any products and/or 
services, that compete dttectly with products and/or services provided, marketed, and/or under development by Employer at any time 
diinng the three (3) years preceding the termination of Employee's employment, to any person or entity who paid or engaged Employer 
for products and/or services. 
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or who received ihc benefit of Employer's products and/or services, or with whom the Employee had any substantial dealings while 
Employee was employed by Employer, dunng the tliree (3) years preceding the tcnnmation of Employee's employment, provided, 
however, that the foregoing restrictions in Section 5 2(b) apply only to those products and/or services of Employer with respect to 
which the Employee was directly involved or knowledgeable 

5.3 Employee further agrees that, for a penod of one (1) year following the tcnnination of Employee's employment for any 
reason. Employee shall not, anywhere m the world, solicit, directly or indirectly, or cause or permit others to solicit, directly or 
indirectly, any Former or Current Employee The term "so/ici7" as used in this Section 5.3 shall have the same meaning provided for 
such term in Section 3 7 above 

5 4 Employee further agrees that, for a period of one (1) year following the termination of Employee's employment for any 
reason. Employee shall not, anywhere in the world, engage, directly or indirectly, either as propnetor, stockholder, partner, officer, 
member, employee, consultant, or otherwise, in any business, or in any division or unit of a commercially diverse business enterpnse 
listed in Section 3 8(a) above, except as qualified by Section 3 8(b) above 

5.5 Employee agrees that (a) the covenants contained in Sections 5.2, 5 3 and 5 4 hereof are necessary for the protection of 
Employer's business, goodwill and Confidential Information, and (b) the compensation and other consideration received by Employee, 
including access to Confidential Information, are based on the parties' agreement to such covenants Employee represents and warrants 
that the time, scope of activity and geographic area restricted by Sections 5 2,5.3 and 5.4 arc reasonable, especially in view of the 
worldwide scope of the business operations of Employer and the nature of the Confidential Information, that the enforcement of those 
icstiictions contained in Sections 5 2, 5.3 and 5 4 would not be unduly burdensome to or impose any undue haidship on Employee, and 
that Employee will be able to earn a reasonable living while abiding by such covenants Employee agrees that the restraints and 
provisions of Sections 5 2, 5 3 and 5 4 are no greater than necessary, and are as narrowly drafled as reasonably possible, to protect the 
legitimate interests of Employer, including the ConfidenUal Information of Employer, including without limitation its trade secrets. 
Employee irrevocably waives all defenses to the stnct enforcement of the covenants contained in Sections 5 2, 5.3 and 5 4, and agrees 
that the breach or violation, or threat thereof, of the obligations and covenants set forth in any of such Sections shall entitle Employer, 
as a matter of right, to an injunction without the requirement of a bond, restraimng any further or continued breach or violation of said 
obligations and covenants The parties agree and acknowledge that the nature of Employer's business, including the locations of its 
projects, vendors, customers, and potenUal customers, is global in nature. Accordingly, the parties expressly agree that the foregoing 
rcstnctions on Employee need to be global in lemtorial scope to adequately protect Employer's Confidential Information and goodwill, 
and that such global territorial restriction is reasonable in view of Employer's business. Employee's position and responsibilities with 
Employer, and Employee's access to the Confidential Information of Employer If the scope of any lesUiction contained in Sections 5 2, 
5 3 or 5 4 IS deemed by a court to be broader than reasonable, which the parties agree should not be the case, then such restnction shall 
be enforced to the maximum extent permuted by law, and Employee and Employer hereby agree that such scope may be judicially 
modified accordingly in any proceeding brought to enforce such restriction 

5.6 Employee agrees that the terms and conditions of this Agreement shall remain confidential as between the parties and he 
shall not disclose them to any other person. Without limiting the generality of the foregoing. Employee will not respond to or in any way 
participate in or contribute to any public discussion, notice or other publicity concerning, or in any way relating to, execution of this 
Agreement or its terms and conditions Employee further agrees that he shall not make, directly or indirectly, whether in wnting, 
orally or electronically, any negative, derogatory or other comment that could reasonably be expected lo be 
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delrunental to the Hallibimon Jinlities, their business or operations or any of their current or former employees, officers or directors 
The foregoing notwithstanding. Employee may disclose the terms of this Agreement to his immediate family, attorneys and finaneial 
advisors provided he informs them of this confidentiality provision and they agree to abide by it 

ARTICLE 6: MISCELLANEOUS: 

6.1 Except as otherwise provided in Section 4.4 hereof, for purposes of this Agreement, the terms " affiliate" or "affiliated'' 
means an entity who directly, or indirectly through one or more intermcdiancs, eontrols, is controlled by, or is under common control 
with a Halliburton Entity or in which a Halliburton Entity has a 50% or more equity interest 

6.2 For purposes of this Agreement, notices and all other cominumcations provided for herein shall be in wnting and shall be 
deemed to have been duly given when received by or tendered to Employee or Employer, as applicable, by pre-paid courier or by Uruted 
Stales registeied or certified mail, retum receipt requested, postage prepaid, addressed as follows 

If to Employer, to Halliburton Company at 3000 North Sam Houston Parkway East, Houston, Texas 77032, to the 
attention of the General Counsel, or to such other address as Employee shall receive notice thereof 

If to Employee, to his last known personal residence 

6.3 This Agreement shall be governed by and construed and enforced, in all respects in accordance with the law of the State 
of Texas, without regard to principles of conflicts of law, unless preempted by federal law, in which case federal law shall govern, 
provided, however, that the Dispute Resolution Plan and the Federal Arbitration Act shall govern in all respects with regard to the 
resolution of disputes hereunder Employee and Employer further agree that any lawsuit, arbitration, or other proceeding arising out of 
or related in any way to this Agreement or their relationship shall be commenced and maintained only in the federal or state courts or 
before an arbitrator in Hairis County, Texas, and each parly waives any current or future objection to such venue and hereby further 
agrees to submit to the jurisdiction of any duly authoii7ed court or arbitrator in Hairis County. Texas with respect to any such proceeding. 

6.4 No failure by either party hereto at any lime to give notice of any breach by the other party of, or to require compliance 
with, any condition or provision of this Agreement shall be deemed a waiver of similar or dissimilar provisions or conditions at the same 
or at any prior or subsequent time 

6 5 It is a desire and intent of the parties that the terms, provisions, covenants, and remedies contained in this Agreement shall 
be enforceable to the fullest extent permitted by law If any such term, provision, covenant, or remedy of this Agreement or the 
apphcation thereof to any person, association, or entity or circumstances shall, to any extent, be construed to be invalid or unenforceable 
in whole or in part, then such term, provision, covenant, or remedy shall be consumed in a manner so as to permit its enforceability 
under the applicable law to the fullest extent permitted by law In any case, the remaining provisions of this Agreement or the application 
thereof to any person, association, or entity or circumstances other than those to which they have been held invalid or unenforceable, 
shall remain in fiill force and effect 

6.6 It IS the mutual intention of the panies to have any dispute concermng this Agreement resolved out of court Accordingly, 
the parties agree that any such dispute shall, as the sole and exclusive remedy, be submitted for resolution through the Dispute 
Resolution Plan; provided, however, that the Employer, on its own behalf and on behalf of any of the Halliburton Entities, shall be 
entitled to seek a restraining order or 
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injunction in any court of competent jurisdiction to prevent any breach or the continuation ol any breach oi the provisions oi Articles 3 6 
tliroiigh 3 9,4 and/or 5 pending initiation or completion of proceedings under the Dispute Resolution Plan Employee hereby consents 
that such restraining order or injunction may be granted without the necessity of the Employer posting any bond The parties agree that 
the resolution of any such dispute through such plan shall be final and binding. A copy of the Dispute Resolution Plan, as currently in 
effect, has been made available to Employee and is available on Halworld under "DRP" located at 
httn //halworld corn halliburton com Hallibuiton Company reserves the nght to amend, or discontinue such plan, in accordance with, 
and subject to, the plan's provisions regarding .same By signing this Agreement, Employee hereby represents and warrants that he has 
read, understood and agrees to the terms and conditions contained in such Dispute Resolution Plan. THE PARTIES 
ACKNOWLEDGE THAT, BY SIGNING THIS AGREEMENT, THEY ARE KNOWINGLY AND VOLUNTARILY 
WAIVING ANY RIGHT THAT THEY MAY HAVE TO A JURY TRIAL. 

6.7 This Agreement shall be binding upon and inure to the benefit of Employer, to the extent herein provided, Halliburton 
Entity and any other person, association, or entity which may hereafter acquire or succeed to all or substantially all of the business or 
assets of Employer by any means whether direct or indirect, by purchase, merger, consolidation, or otherwise Employee's rights and 
obligations under this Agreement are personal and such rights, benefits, and obligations of Employee shall not be voluntarily or 
involuntanly assigned, alienated, or transferred, whether by operation of law or otherwise, without the pnor written consent of 
Employer, other than in the case of death or incompetence of Employee 

6.8 This Agreement replaces and merges any previous agreements, understandings and discussions pertaining to the subject 
matter covered herein and therein. This Agreement constitutes the entire agreement of the parties with regard to the terms of 
Employee's employment, termination of employment and severance benefits, and contains all of the covenants, promises, 
representations, warranties, and agreements between the parties with respect to such matters. Each party to this Agreement 
acknowledges that no representation, inducement, promise, or agreement, oral or wntten. has been made by cither party with respect to 
the foregoing matters which is not embodied herein, and that no agreement, statement, or promise relating to the employment of 
Employee by Employer that is not contained in this Agreement shall be valid or binding Any modification of this Agreement will be 
effective only if it is m writing and signed by each party whose rights hereunder are affected thereby, provided that any such 
modification must be authonzed or approved by the Compensation Committee or its delegate, as appropnate 

6.9 Notwithstanding any provision of the Agreement to the contrary, the following provisions shall apply for purposes of 
complying with Section 409A of the Internal Revenue Code and applicable Treasury authorities (" Section 409A") 

(0 If Employee is a ^'specified employee," as such term is defined in Section 409A, any payments or benefits that are 
deferred compensation under Section 409A and are payable or provided as a result of Employee's termination of 
employment shall be payable on the date that is the earlier of (a) the date that is six months and one day after 
Employee's termination, (b) the date of Employee's death, or (c) the date that otherwise complies with the 
requuements of Section 409A 

(ii) It IS intended that the provisions of this Agreement sabsfy the requnements of Section 409A and that the Agreement be 
operated in a manner consistent with such requu-ements to the extent applicable Therefore, the Employer and 
Employee agree to construe the provisions of the Plan in accordance with the requu-ements of Section 409A. 

(SIGNATURE PAGE FOLLOWSl 
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Signature Page to 
Executive Agreement 

IN WITNESS WHEREOF, Employer and Employee have duly executed this Agreement in multiple onginals to be 
effective on the Effective Date 

HALLIBURTON COMPANY 

By /s/'Lawrence J Pope 
Name Lawrence J Pope 

Title: Executive Vice President, Administration & 
Chief Human Resources Officer 

EMPLOYEE 

/s/ Timothy McKeon 
Name Timothy McKeon 
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Rxhihil 12.1 

HALLIBURTON COMPANY 
Cnmputatiim of Ratio of Earnings to Fixed Charges 

(Unaudited) 
(MiUinm nf dollars except lalio^) 

YCJT Ended Detember 31 

2013 2012 2011 2010 2009 

Earnings available for fixed charges: 
InLome fiom continuing operations bciore income tjxcs S 2 764 $ 3.822 $ 4,449 S 2.655 $ 1 682 
Add; 

Distributed earnings fmm equity in uncimsoiidated afrdiatcs 19 4 13 13 17 
Fixed diarges 511 445 384 402 361 

Subtotal 3.294 4 271 4.846 3.070 2,060 
Less 

Equity in eammgs of unconsolidated affiliates 9 14 20 20 16 

Total earnings available for fixed charges $ 3.285 $ 4.257 $ 4.826 $ 3,050 $ 2,044 

Fixed charges: 
Interest expense s 339 $ 305 $ 268 $ 308 $ 297 
Rent.-il expense representative of uiteresr 172 140 116 94 64 

Total fixed charges s 511 $ 445 $ 384 S 402 $ 361 

Ratio of earnings to fixed charges 64 9 6 12 6 76 5 7 
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Exhibit 21.1 

HALLIBURTON COMPANY 

Subsidianu of the Regislninl 
December 31,2013 

NAME OF COMPANY 
STATE OR COUNTRY 
OF INCORPORAllON 

Baioid Intemaiional Trading. LLC 
Halliburton (Barbados) biveslmenis SRL 
Hjiliburton AlTiliates, LLC 
Halliburton Canada Corp 

Halliburton Canada Holdings B V 
Halliburton Canada ULC 
Halliburton de Mexico, S de R 1. dc C V 
Halliburton Energy Cayman Islands Limited 11 
Halliburton Energy Serviees Limited 
Halliburton Energy Services, Ine 
Halliburton far fast Pie Ltd 

Halliburton Global Affiliates lloldmgs B V 
Halliburton Group Canada 
Halliburton Holdmgs (No 3) 
Halliburton IntemaUonal, inc 
1-lalliburton International Holdings 
Hallibuflon Luxembourg Holdmgs Sari 

Halliburton Luxembourg Intermediate Sari 
Halliburton Manufacturing and Services Limited 
Halliburton Netherlands Holdings B V 
Halliburton Netherlands Operations Cooperatie U A 
Halliburton Norway Holdings C V 
Flalliburton Overseas Limited 
Halliburton Partners Canada ULC 
Halliburton U S International Holdings, Inc 
Halliburton WoildwideGmbH 

HES Corporation 
HES Holding, Ine 
HESl Holdings B V 

Kellogg Energy Services, Inc 
Landmark Graphics Corporation 
Oilfield Teleeommunieations. LLC 

United States, Delawaie 
Barbados 
United States, Delawaie 
Canada, Alberta 
Netherlands 
Canada, Alheila 
Mexico 

Cayman Islands 
United Kingdom, Scotland 
United States. Delaware 
Singapore 

Netherlands 
Canada 
United Kingdom, Scotland 
United States, Delaware 
Bermuda 
Luxembourg 

Luxembourg 
United Kingdom, England & Wales 
Netherlands 
Netherlands 
Netherlands 
Cayman Islands 

Canada, Albeita 
United States Delaware 
Switrerland 

United States, Nevada 
United States Delaware 
Netherlands 
United States Delawaie 

Umted States Delaware 
United States, Delaware 

HESI00113 



Consent of Independent Registered Public Accounting Firm 

I he Board of Directors 
Halliburton Company 

We conseni to the ineorporalion by reiercntc in the registration statements (No 333-177811) on Form S-3, (No 333-166656) on Form S-4. and (Nos 333-
76496, 333-159394, 333-162648, 333-182284, and 333-188674) on Form S-8 of Halliburton Company of our reports dated February 7, 2014 with respect to 
the consolidated balance sheets of Halliburton (Company as of December 31 2013 and 2012, and the related consolidated statements of operations, 
shareholders' equity, comprehensive uicome, and cash flows for each of the years in the three-year penod ended December 31,2013, and the effectiveness of 
internal control over financial reporting as of December 31.2013, which reports appear in the December 31,2013 Annual Report on Form 10-K of 1 Idlliburton 
Company 

/s/ ICPMC LLP 
Houston, Texas 
February 7, 2014 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that 1, the undersigned, a Director of ]IaIliburton Company, do hereby 

constitute and appoint David J. Lesar, Mark A McCollum and Christina M Ibrahim, or any of them acting alone, my tnie and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instnimenls which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Securities Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Securities and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form lO-IC"), including specifically, but wthout limitation thereof, 

power and authonty to sign my name as Director of Halliburton Company to the Form lO-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith, and I hereby ratify and confirm all that said attorneys or 

attorney shall do or cause to be done by virtue hereof 
th 

IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ Alan M. Bennett 
Alan M Bennett 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appomt David J Lesar, Mark A McCollum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Secunties Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Secunties and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form 10-K"), including specifically, but without limitation thereof, 

power and authonly to sign my name as Director of Halliburion Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection llicrcwiih. and I hereby ratify and confirm all that said attorneys or 

anomey shall do or cause to be done by virtue hereof 

ih 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/James R Boyd 
James R Boyd 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A McCollum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Securities Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Securities and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K. for the year ended December 31. 2013 (the "Form 10-K"). including specifically, but without limitation thereof, 

power and authority to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith, and I hereby ratify and confinn ail that said attorneys or 

attorney shall do or cause to be done by virtue hereof 

ih 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ Milton Carroll 
Milton Carroll 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Ilalliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A McCollum and Chnstma M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any imd all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Securities Exchange Act of 1934, as amended, and all rules, 

regulations and reqiiu-ements of the Securities and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K for the year ended December 31,2013 (the "Form 10-K"), including specifically, but without lunitation thereof, 

power and authoniy to sign my name as Director of Hallibunon Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in eonncction therewith, and 1 hereby ratify and confirm all that said attomcys or 

attorney shall do oi cause to be done by virtue hereof 

ih 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ Nance K. Dicciani 
Nance K Dicciani 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A McCollum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attomeys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Secunties Exchange Act of 1934, as amended, and all rules, 

regulanons and requirements of the Securities and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form lO-K"), including specifically, but without lunitation thereof, 

power and authonty to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith: and I hereby ratify and conflnn all that said attorneys or 

attomey shall do or cause to be done by virtue hereof 

IN TESTIMONY WHEREOF, wimess my hand this 6 day of January, 2014 

/s/ Murry S. Gerber 
Murry S. Gerber 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that 1, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A McCollum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attorneys or altomey may deem 

necessary oi advisable to enable Halliburton Company to comply with the Securities Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Secunties and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form lO-K for the year ended December 31, 2013 (the "Form 10-K."), including specifically, but without limitation thereof, 

power and authonty to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith, and I hereby ratify and confirm all that said attomcys or 

anomey shall do oi cause to be done by viitue hereof 

ih 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/Jos^C Grubisich 
JoseC Grubisich 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A McColIum and Chnstina M Ibrahun, or any of them acting alone, my true and lawful 

attomeys or attomey, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Secunties Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Securities and Exchange Commission in respect thereof, in conncetion with the filing of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form 10-K"), including specifically, but without limitation thereof, 

power and authonty to sigh my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in eonneetion therewith, and I hereby ratify and eonfirm all that said attomeys or 

attomey shall do oi cause to be done by virtue hereof 
ih 

IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ Abdallah S Jum'ab 
Abdallah S Jum'ah 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that 1, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J Lesar, Mark A MeCoIlum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Securities Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Secunties and Exchange Commission in respect thereof, in cormection with the fihng of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form 10-K"). including specifically, but without limitation thereof, 

power and authonly to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith, and I hereby ratify and confinn all that said attomcys or 

attorney shall do oi cause to be done by virtue heteof 

ih 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/Robert A Malone 
Robert A Malone 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appoint David J. Lesar, Mark A McCollum and Chnstina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attomey, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Secunties Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Securities and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K for the year ended December 31, 2013 (the "Form 10-K"), including specifically, but without limitation thereof, 

power and authonly to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any instruments or documents filed as a part of or in connection therewith, and I hereby ratify and confirm all that said attorneys or 

attomey shall do or cause to be done by virtue hereof 
til 

IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ J. Landis Martin 
J Landis Maitin 
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POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS, that I, the undersigned, a Director of Halliburton Company, do hereby 

constitute and appomt David J Lesar, Mark A. McCollum and Christina M Ibrahim, or any of them acting alone, my true and lawful 

attorneys or attorney, to do any and all acts and things and execute any and all instruments which said attorneys or attorney may deem 

necessary or advisable to enable Halliburton Company to comply with the Secunties Exchange Act of 1934, as amended, and all rules, 

regulations and requirements of the Secunties and Exchange Commission in respect thereof, in connection with the filing of the Annual 

Report on Form 10-K. for the year ended December 31,2013 (the "Form 10-K"), including specifically, but without limitation thereof, 

power and auihonty to sign my name as Director of Halliburton Company to the Form 10-K and any and all amendments thereto, and to 

any mstrumciits or documents filed as a pait of or in connection therewith, and I hereby ratify and confum all that said attorneys or 

attorney shall do or cause to be done by virtue hereof 

III 
IN TESTIMONY WHEREOF, witness my hand this 6 day of January, 2014 

/s/ Debra L. Reed 
Debra L Reed 
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Exhibit 31.1 

Section 302 Ccrlirication 

I. David J Lcsar. certify that 

1 1 have reviewed this annua! report on fonn 10-K. for the year 2013 of Halliburton Company. 

2 Based on my knowledge, this report does not contain any untrue statement ofa material fact or omit to state a material fact necessary to make the 
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the penod covered by this report, 

3 Based on my knowledge, the financial statements, and other financial information included in this report, fairly present m all matenal respects the 
financial condition, results of operations and cash (lows of the registrant as of, and for, the penods presented in this report, 

4 The registrant's other certifying officeifs) and 1 are responsible for establishing and maintaining disclosure controls and procedures (as defined in 
Exchange Act Rules I3a-IS(e)and lSd-15(e)l and mternal control over financial reporting (as defined in Exchange Act Rules 13a-lS(0and 15d-15(f)) for the 
registrant and have 

(a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our 
supervision, to ensure that matenal information relating to the registrant, including its consolidated subsidianes, is made known to us by others within those 
entities, particularly dunng the pcnod in which this report is bcmg prepared, 

(b) Designed such internal control ovci financial reporting, or caused such internal control over financial reporting to be designed under our 
supervision, to provide rea.sonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in 
accordance with generally accepted accounting principles, 

(c) Esaluatcd the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the 
effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation, and 

(d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred dunng the registrant's most 
recent fiscal quarter (the registrant's fourth fiscal quarter in the case of an annual report) tliat has matenally affected, or is reasonably likely to matenally 
affect, the registrant's intcmal control over financial rcportmg, and 

5 The registrant's other cemfying officerts) and I have disclosed, based on our most recent evaluaUon of internal control over fmancial reporting, to the 
registrant's auditors and the audit committee of the legisu-ant's board of directors (or persons performing the equivalent fiuictions) 

(a) All significant deficiencies and material weaknesses in the design or operation of uitcmal control over fmancial reportmg which are 
reasonably likely to adversely affect the registrant's ability to record, process, summanzc and report fmancial information, and 

(b) Any fraud, whether or not material, that involves management or other employees who have a significant role m the registrant's mtemal 
control over financial reportmg 

Date February 7, 2014 

/s/David J Lesar 
David j Lcsar 
Chief Executive Officer 
Halliburton Company 
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CxhUiilSI.Z 

Section 302 Certification 

I. Mark A McCollum, certify that 

1 1 have reviewed this annual report on Form 10-K for the year 2013 of Halliburton Company. 

2 Based on my knowledge, this report does not conuin any untrue statement of a material faet or omit to state a material faet necessary to make the 
statements made, in light ol the circumstances under which such statements were made, not misleading with respect to the penod covered by this report. 

3 Based on my knowledge, the financial statements, and other rmancial mfomiatron uicluded in this report, fairly present m all material respects the 
financial condition, results of operations and cash flows of the legistrant as of. and for, the periods presented in this report. 

4 The registrant's other certifying ofiicerts) and I are responsible for establishing and maintaiiung disclosure controls and procedures (as defined in 
exchange Act Rules 13a-13(e) and 13d-13(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-13(0 and 13d-13(0) for the 
registrant and have 

(a) Designed such disclosure conu-ols and procedures, or caused such disclosure controls and procedures to be designed under our 
supervision, to ensure that matei lal information relating to the registrant, including its consolidated subsidianes, is made known to us by others within those 
entities, particularly during the period in which this report is being prepared. 

(b) Designed such inlcinal cnntinl over financial reporting, or caused such inlemal control ovci financial reporting to be designed under our 
supervision, to provide reasonable assurance regarding the reliability of financial re|X)rting and the preparation of financial statements for external puiposes in 
accordance with generally accepted accounting principles. 

(c) Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the 
effectiveness of the disclosure controls and procedures, as of the end of the period coveted by this report based on such cvaluauon. and 

(d) Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the registrant's most 
recent fiscal quarter (the registrant's fourth fiscal quaner in the case of an annual report) tliat has materially affected, or is reasonably likely to materially 
affect, the registrant's mtemal control over Enancial reportmg. and 

5 The registrant's other cerufying oflicer(s) and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the 
registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent functions) 

(a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are 
reasonably likely to adversely affect the registrant's ability to record, process, summanze and report fmancial information, and 

(b) Any fraud whether or not material, that involves management or other employees who have a significant role in the registrant's mtemal 
control over financial reportmg 

Dale February 7, 2014 

/s/Mark A McCollum 
Mark A McCollum 
Chief Financial Officei 
Halliburton Company 
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Exhibit 32.1 

CERTIFICATION PURSUANT TO 
18 U.S.C. SECTION 1350 

AS ADOPTED PURSUANT TO 
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002 

This certification is provided pursuant to J 906 of the Sarbanes-Oxley Act of 2002, 18 U S C § 1350, and accompanies the Annual Report on Form 10-K 
for the period ended Decembers!, 2013 of Hailibuilon Company (the "Company") as liied with the Securities and Exchange Commission on the date hereof 
(the "Report") 

I, David J Lesar, Chief Executive Officer of the Company, certify that 

(1) The Report fuliy compLes with the requirements of section 13fa) or 15(d) of the Securities Exchange Act of 1934. and 

(2) The information contained m the Report fairly presents, in all material respects, the financial condition and results of operations of the 
Company 

/s/David J Lesar 
David J Lesar 
Chief Executive Officer 

Date February 7, 2014 
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Exhibit 32.2 

CERTIFICATION PURSUANT TO 
18 U.S.C. SECTION 1350 

AS ADOPTED PURSUANT TO 
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002 

This ccrtificalion is provided pursuant to J 906 of the Sarbanes-OxJey Act of 2002, 18 U S C ^ 1350, and accompanies the Aimual Report on Form 10-K 
tor the penod ended December 31,2013 ol Halliburton Company (the "Company") as tiled with the Securities and Exchange Commission on the date hereol 
(tlie "Report") 

I, Mark A McCollum, Chief Financial Officer of the Company, certify that 

(1) The Report fully complies with the requirements of section 13(a) or 15(d) of the Securities Exchange Act of 1934, and 

(2) The information contained m the Report fairly presents, in all material respects, the financial condition and results of operations of the 
Company 

/VMari(A MfCpiitpn 
Mark A McCollum 
Chief Financial OlTiccr 

Date February 7, 2014 
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Exhibit 95 

Mine Safety Disclosures 

Under the Dodd-Fronk Wall Street Reform and Consumer Protection Act, each opemtor of a mine is reqtured to include ceilain mme safety results in 
Its periodic reports filed with the SEC The opeiation of our mines is subject to reguUiUoii by the fedeul Mine Safety and Health Admmistration (MSHA) 
under the Federal Muie Safety and Health Act of 1977 (Mine Act) Below, wc present the following items legaiding certam mmmg safety and health maners for 
the year ended December 31, 2013 

• total number of violations of mandatory health or safety standards that could significantly and substantially contnbute to the cause and effect of a 
mine safety or health hazard under secUon 104 of the Muie Act for which »e have received a citation from MSHA, 

• total number of nnlers issued under section 104(b) of the Mine Act, which covers violations that had previously been cited under section 104(a) 
that, upon follow-up inspection by MSHA, are found not to have been totally abated within the prescnhed lime penod, which results in the 
issuance of an order requiring the mine operator to immediately withdraw all persons (except certain authonzed persons) from the mine. 

• total number of citations and ordeis for unwarrantable failure of the mme opeiatoi to comply with mandatory health or safety standards under 
Section 104(d) of the Mme Act 

• total number of flagrant violations (i e. reckless or repeated failure to make reasonable efforts to eliminate a known violation of a mandatoty health 
or safety standard that substantially and proximately caused, or reasonably could have been expected to cause, death or senous bodily injury) 
under secUon 110(b)(2) of the .Mine Act. 

• total number of imminent danger orders (i e , the existence of any condition or practice in a mme which could reasonably be expected to cause death 
or senous physical harm before such condition or practice can be abated) issued under section 107(a) of the Mme Act. 

• total dollar value of proposed assessments from MSHA under the Mine Act. 

• total number of mmmg-related fatalnies; and 

• total number of pending legal actions before the Federal Mine Safety and 1 lealth Review Comnussion involvmg such mme 

HALMBURTON COMPANY 
Mine Safety Disclosures 

Year Ended December 31,2013: 
(Unaudited) 

(Whole dollai \) 

Scans 101 IIUdULIUIkniSd Scales I10(SK:I FnipsndMSIIA rrsdIoeLcecl 
OpcrclicslVISIIAIdcssrnMns-NsaSal" Csslnnc Sccdcs IIMIblOidca Oidcic Vnlslnnc Sicllsc I07lil0rdi.n Aliccinicnn'1' raclllln Aclnsi 

UPM Colony MiDi-UUUDTO 2 1 lim 

BPM Colony MIIKMOOOIUIS 

BPM Lovdl Mill/AMIidOS 2 1236 

BPWLoicirMincUiiaiOlS 

Coiros Chncli Cmndini Planl.<4tlMaiO 

DunptivMin/26(KHi2 I I 4.400 

LiiLcClijrlixn.uil/1601032 
LIIIUM. Oriiktiii]! PI.Hii/l6015tM 

Kuw4JiBPHi>l/2fi(M239 

Toial 5 I S 7 296 

(1) TIIL Jkrimiiun af <i m iic undur wciiun 3 of liik M ik Aki mUudk* ihk minu well ds uilmr ticmh loiul in ur lu bk u^cd in ur rudiliinii fnni ihu uurk bf ucir.ciiii|i niini.ral^ <>ubli w Innd. «tniLiiirai fcikiiiliui. 
cquipmcni nrabhinoi looli imdpn.'piiniiiuii riiciliiik'- Utilcih mherwiA. mdiiaiod nivofilikVolhcriian^wiiuciiiiLdwiihniiiiiisk minkhavkbiccnngpLgdiiadin the lontln lor ihni mine 

(2) AinounK incdtKlLiI drv the tiit.it dolLir v.iliieufpnipii>nl ur iNiMiiniiin]; .i\>.cMimem<i m.civkil fnin MSI IA iinorberiin liiniiir> t, 2014 rqi.inllcsi> iif wheihcrihc iNhesxmcm lus been chillenijeil tv uppeiiled, 
Tiv ciUionhunJ ordersoccuiring JuiiDKthe ye.irendrd Decembei 31 2013 

in addition, as required by the lepoitmg requirements regarding mme safely included in §IS03(a)(2) of the Dodd-Frank Act, the followmg is a list 
for the year ended December 31, 2013, of each nunc of which we or a subsidiary of ours is an operator, that has received written notice from MSHA of 

(a) a pattern of violahons of mandatory health or safety standards that are of such nature as could have sigmficantly and substantially 
contributed to the cause and efleci of mine health or safety hazards under 
$104<e)ofiheMmeAct 

None, or 
(b) the potential to have such a pattern 

None 

Citations and orders can be contested and appealed, and as part nf that process, are someumes reduced in seventy and amount, and are sometimes 
dismissed The number of citanons, orders, and proposed a.sses.sments vary by inspector and al.so vary depending on the size and type of the operation 
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Pace Analytical Services, Inc 

txAnalytical' 
WHwascaUisconi (724)8S(W600 

August 02, 2014 

Chase Ertzberger 
CTEH 
5120 North Shore Drive 
North Little Rock. AR 72118 

RE- Project 106393 Statoi! @ Hannibal, OH 
Pace Project No.. 30125991 

Dear Chase Ertzberger 
Enclosed are the analytical results for sample(s) received by the laboratory on July 29, 2014 The 
results relate only to the samples included in this report. Results reported herein conform to the 
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless 
othenwise noted in the body of the report 

If you have any questions conceming this report, please feel free to contact me. 

Sincerely, 

(52ICM ^ (>U£5tr!i2U 
Rachel Christner 
rachel christner@pacelabs.com 
Project Manager 

Enclosures 

CO Mr Scott Kluska, CTEH 
CTEH Lab Results, CTEH 
K Scnbner, CTEH 
Mr Robert Wilkinson, CTEH 
gico@statoil com, CTEH 

REPORT OF LABORATORY ANALYSIS 
Tins report shall not be reproduced, except m full, 

without the written consent of Pace Analylical Senricas, Inc Page 1 Of 33 
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Pace Analytical Services, Inc 
1638 Roseylown Road - Surtes 2,3,4 

Greensburg, PA 15601 
(724)850-5600 

CERTIFICATIONS 

Project 
Pace Project No 

106393 Statoil @ Hannibal, OH 
30125991 

Pennsylvania Certification IDs 
1638 Roseylown Rd Suites 2,344 Greensburg, PA 15601 
ACLASS DOD-ELAPAccreditation# ADE-1544 
Alabama Certification #41590 
Anzona Certification # AZ0734 
Arkansas Certification 
California/TNl Certification # 04222CA 
Colorado Certification 
Connecticut Certification # PH-0694 
Delaware Certification 
Florida/TNI Certification# E87683 
Guam/PADEP Certification 
Hawaii/PADEP Certification 
Idatio Certification 
illinois/PADEP Certification 
Indiana/PADEP Certification 
Iowa Certification # 391 
KansasTTNl Certification # E-10356 
Kentucky Certification # 90133 
Louisiana DHH/TNI Certification # LAI 40008 
Louisiana DEQ/TNi Certification # 4086 
Maine Certification # PA00091 
Maryland Certification # 308 
Massachusetts Certification # M-PA1457 
Michigan/PADEP Certification 
Missouri Certification # 235 

fi/iontana Certification # Cert 0082 
Nebraska Certification # NE-05-29-14 
Nevada Certification 
New Hampshire/TNl Certification # 2976 
New Jersey/TNI Certification # PA 051 
New Mexico Certification 
New Yorkn-Ni Ceitirication # 10888 
North Carolina Certification # 42706 
North Dakota Certification # R-190 
Oregon/TNI Certification # PA200002 
Pennsylvania/TNl Certification # 65-00282 
Puerto Rico Certification # PA01457 
South Dakota Certification 
Tennessee Certification # TN2867 
TexasTTNl Certification # T104704188 
Utah/TNI Certification # PA014572014-4 
Vermont Dept of Health ID#VT-0282 
Virgin Island/PADEP Certification 
VirginiaA/ELAP Certification # 460198 
Vt&shington Certification # C868 
West Virginia DEP Certification # 143 
West Virginia DHHR Certification # 99640 
Wsconsin/PADEP Certification 
Vt^oming Certification # 8TMS-Q 
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Pace Analytical Services, Inc 

1638 Roseytown Road - Suites 2,3,4 
Greensburg, PA 15601 

(724)85&5600 

ANALYTICAL RESULTS 

Project 106393 Statoil @ Hannibal, OH 

PaceProjeclNo 30125991 

Sample: HAOH0728SS65 LabID: 30125991001 Collected 07/28/141020 Received 07/29/141334 Matrix Solid 

Results reported on a "dry-height" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method EPA 601 OB Preparation Method EPA3050B 

Sodium ND mg/kg 490 1 07/30/1410 52 07/31/1413 00 7440-23-5 

8270 MSSV TCLP Analytical Method EPA6270C Preparation Method EPA,35.35A 

Leachate Method/Date EPA 1311, 07/30/14 20 40 Initial pH 9 28. Final pH 6 29 

1,4-Dictilorot)enzene ND ug/L 500 1 07/31/14 1615 08«)1/141411 106-46-7 
2,4-Dinitrotoluene ND ug/L 100 1 07/31/14 16 15 08A)1/14 1411 121-14-2 

Hexactiloro-1,3-butadiene ND ug/L 100 1 07/31/141615 08/01/14 1411 87-68-3 

Hexachloro benzene ND ug/L 100 1 07/31/141615 08/01/14 1411 118-74-1 
Hexactiloroettiane ND ug/L 500 1 07/31/141615 08/01/14 1411 67-72-1 
2-Methylptienol(o-Cresol) ND ug/L 2000 1 07/31/141615 08rt)1/14 1411 95-48-7 

3&4-Methylphenol(m&p Cresol) ND ug/L 2000 1 07/31/141615 08«)1/141411 

Nitrobenzene ND ug/L 100 1 07/31/141615 08rt)1/14 1411 98-95-3 
Pentachloro phenol ND ug/L 5000 1 07/31/141615 08/01/14 1411 87-888 
Pyridine NO ug/L 500 1 07/31/14 1615 08/01/141411 110-86-1 
2,4,5-Trichlorophenol ND ug/L 5000 1 07/31/141615 08/01/14 1411 9895-4 
2,4,6-Tnchloro phenol ND ug/L 100 1 07/31/141615 08/01/14 1411 86-06-2 
Surrogates 
Nitrobenzene-dS (S) 52 % 35-114 1 07/31/141615 08/01/141411 4168680 
2-Fluorobtphenyl (S) 47 % 43-116 1 07/31/141615 08/01/141411 321-60-8 
Terphenyl-d14 (S) 41 % 33-141 1 07/31/141615 08/01/141411 171851-0 
Phenol-d6 (S) 55 % 10-110 1 07/31/141615 08/01/141411 13127-88-3 
2-Fluorophenol (S) 57 % 21-110 1 07/31/141615 08/01/141411 367-12-4 

2,4,6-Tribromophenol (S) 56 % 10-123 1 07/31/14 1615 08A)1/141411 118-798 

8260 MSV TCLP Analytical Method EPA8260B Leachate Method/Date EPA 1311, 07/31/14 23 15 

Benzene ND ug/L 50 0 1 08/01/14 2319 71-43-2 

2-Butanone (MEK) ND ug/L 5000 1 08A)1/14 2319 78-93-3 
Carbon tetrachlonde ND ug/L 50 0 1 08/01/14 2319 58285 
Chlorobenzene ND ug/L 1000 1 08/01/14 2319 108-90-7 

Chloroform ND ug/L 500 1 08/01/14 2319 67-683 

1,2-Dichloroethane ND ug/L 500 1 08/01/14 2319 107-06-2 

1,1-Dichloroethene ND ug/L 500 1 08/01/14 2319 75-384 
Tetrachloroethene ND ug/L 500 1 08/01/14 2319 127-18-4 

Trichloroethene ND ug/L 50 0 1 08rt)1/14 2319 7901-6 
Vinyl chlonde ND ug/L 50 0 1 08/01/14 2319 7801-4 
Surrogates 
1,2-Dichtoroethane-d4 (S) 104 % 70-130 1 08/01/14 2319 1706007-0 

Toluene-dS (S) 96 % 70-130 1 08/01/14 2319 2037-285 

4-Bromofluorobenzene (S) 97 % 70-130 1 08/01/14 2319 460-00-4 

Percent Moisture Analytical Method ASTM D2974-87 

Percent Moisture 20.2 % 010 1 07/31/14 22 34 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 60 0 1 07/30/1417 00 

REPORT OF LABORATORY ANALYSIS 
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Pace Analytical Services, Inc 

ce/l/7a/yf/ca/' 
eawAacetateain. (724)850^600 

ANALYTICAL RESULTS 

Project 106393 Statoil @ Hannibal, OH 
Pace Project No 30125991 

Sample: HAOH0728SS65 Lab ID: 30125991001 Collected 07/28/14 10 20 Received 07/29/1413 34 Matrix Solid 
Results reported on a "dry-welghr basis 

Parameters Results Units Report Limit DP Prepared Analyzed CAS No Qual 

9045 pH Soil Analytical Mettiod EPA9045C 

pH at 25 Degrees C 7.9 Std Units 1 0 1 07/29/14 23 42 

4500CNE Cyanide, Total Analytical Mettiod SM 4500-CN-E 

Cyanide NO mg/kg 0 75 1 07/31/14 21 39 57-12-5 

7330 S Reactive Cyanide Analytical Mettiod SW^46 73 3 2 

Cyanide, Reactive ND mg/kg 1 3 1 07/29/14 19 00 

735S Reactive Sulfide Analytical Method SW-846 7 3 4 2 

Sulfide, Reactive ND mg/kg 12 5 1 07/29/1419 00 

REPORT OF LABORATORY ANALYSIS 
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WMwpautilu com 

Pace Analytical Services, Inc 

1638 Roseytown Road - Suites 2,3,4 
Gieonsburg, PA 15601 

(724)850S600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil @ Hannibal, OH 

30125991 

Sample: HAOH0728SS66 Lab ID: 30125991002 Collected 07/28/1410 30 Received 07/29/1413 34 Matnx Solid 

Results reported on a "dry-freight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method EPA 601 OB Preparation Method EPA3050B 

Sodium 1520 mg/kg 777 1 07/30/14 10 52 07/31/14 13 02 7440-23-5 

8270 MSSV TCLP Analytical Method EPA 8270C Preparation Method EPA 3535A 

Leachate Method/Date EPA 1311, 07/30/14 20 40 Initial pH 901, Final IpH 6 83 

1.4-Dichlorobenzene ND ug/L 500 1 07/31/141615 08/01/1414 31 106-46-7 
2,4-Dinitiotoluene ND ug/L 100 1 07/31/141615 08/01/14 14 31 121-14-2 

Hexachloro-1,3-butadiene ND ug/L 100 1 07/31/141615 08«31/1414 31 87-68-3 

Hexacliloro benzene ND ug/L 100 1 07/31/141615 06rt)1/141431 118-74-1 
Hexachloroethane ND ug/L 500 1 07/31/141615 08/01/1414 31 67-72-1 
2-Methylphenol(o-Cresol) ND ug/L 2000 1 07/31/141615 06/01/1414 31 95-48-7 

3&4-Metttylplienol(m&p Cresol) ND ug/L 2000 1 07/31/14 1615 06rt)1/1414 31 

Nitrobenzene ND ug/L 100 1 07/31/141615 08/01/14 14 31 98-95-3 
Pentactiloro phenol ND ug/L 5000 1 07/31/141615 08/01/1414 31 87-86-5 
Pyridine ND ug/L 500 1 07/31/141615 08/01/14 1431 11M6-1 
2,4,5-Tnchloro phenol ND ug/L 5000 1 07/31/141615 08A31/14 14 31 95-95-4 
2,4,&-Tnchlorophenol ND ug/L 100 1 07/31/141615 08/01/1414 31 88-06-2 
Surrogates 
Nitrobenzene-d5 (S) 49 % 35-114 1 07/31/141615 08/01/141431 4165-60-0 

2-Fluorobiphenyl (S) 44 % 43-116 1 07/31/141615 08/01/14 14 31 321-60-8 
Terphenyl-d14 (S) 2 % 33-141 1 07/31/141615 08«)1/1414 31 1718-51-0 

Phenol-d6 (S) 54 % 10-110 1 07/31/141615 08/01/1414 31 13127-88-3 
2-Fluorophenol (S) 55 % 21-110 1 07/31/141615 08/01/1414 31 367-12-4 
2,4,6-Tnbromophenol (S) 41 % 10-123 1 07/31/14 1615 06/01/1414 31 118-79-6 

8260 MSV TCLP Analytical Method EPA 8260B Leachate Method/Date EPA1311. 07/31/14 23 15 

Benzene ND ug/L 50 0 1 08/01/14 23 44 71-43-2 

2-Butanone (MEK) ND ug/L 5000 1 08/01/14 23 44 78-93-3 

Carbon tetrachloride ND ug/L 50 0 1 08rt)1/14 23 44 56-23-5 
Chlorobenzene ND ug/L 1000 1 08A)1/14 23 44 108-90-7 

Chlorofbnrt ND ug/L 500 1 08/01/14 2344 67-66-3 

1,2-Dichloroethane ND ug/L 500 1 0a«)1/14 2344 107-06-2 
1,1-Dichloroethene ND ug/L 50 0 1 08/01/14 2344 75-35-4 

Tetrachloroethene ND ug/L 500 1 08/01/14 23 44 127-18-4 

Trichloroethene ND ug/L 500 1 08/01/14 2344 79-01-6 

Vinyl chlonde ND ug/L 50 0 1 08«)1/14 23 44 75-01-4 
Surrogates 
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 08rt31/14 23 44 17060-07-0 

Toluene-dS (S) 100 % 70-130 1 08/01/14 23 44 2037-26-5 

4-BrDmofluorDbenzene (S) 94 % 70-130 1 08/01/14 23 44 460-00-4 

Percent Moisture Analytical Method ASTM D2974-87 

Percent Moisture 53.4 % 0 10 1 07/31/14 22 36 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 60 0 1 07/30/1417 00 

Qual 

36 

Date 08/02/2014 0606 PM 
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Pace Analytical Services, Inc 
1638 Rosaytown Road - Suites 2,3,4 

Gieensburg, PA 15601 

(724)8506600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil @ Hannitiai, OH 

30125991 

Sample: HAOH0728SS66 Lab ID: 30125991002 Collected 07/28/1410 30 Received 07/29/1413 34 Matrix Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No Quel 

9045 pH Soil 

pH at 25 Degrees C 

450aCNE Cyanide, Total 

Cyanide 

7330 S Reactive Cyanide 

Cyanide, Reactive 

73SS Reactive Sulfide 

Sulfide, Reactive 

Analytical Mettiod EPA9045C 

8.7 Std Units 1 0 1 

Analytical Mettiod SM 4500-CN-E 

ND mg/kg 1 3 1 

Analytical Mettiod SW-84e 7 3 3 2 

ND mg/kg 21 1 

Analytical Method SW-646 7 3 4 2 

ND mg/kg 21 4 1 

07/29/14 23 42 

07/31/14 21 43 57-12-5 

07/29/14 19 00 

07/29/14 19 00 

Date 08A)2/2014 06 06PM 

REPORT OF LABORATORY ANALYSIS 
This report shaU not lie reproduced, except in lull, 
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Pace Analytical Services, Inc. 

1638 Roseytown Road - Suites 2,3,4 
Greensburg, PA 15601 

(724)8506600 

ANALYTICAL RESULTS 

Project 106393 Statoil g Hannibal, OH 

Pace Project No 30125991 

Sample: HAOH0728SS67 Lab ID: 30125991003 Collected 07/28/14 10 45 Received 07/29/1413 34 Matrix Solid 

Results reported on a 'dry-weight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method EPA 601 OB Preparation Method EPA3050B 

Sodium 698 mg/kg 419 1 07/30/14 10 52 07/31/14 13 09 7440-23-5 

8270 MSSV TCLP Analytical Method EPA8270C Preparation Method EPA3535A 

Leachate Method/Date EPA 1311. 07/30/14 20 40 Initial pH 9 64, Final pH 6 88 

1,4-Dictilorobenzene NO ug/L 500 1 07/31/14 1615 08/01/14 1451 106-46-7 
2,4-DinitrDtoluene ND ug/L 100 1 07/31/141615 08/01/1414 51 121-14-2 
Hexachloro-1,3-butadiene NO ug/L 100 1 07/31/14 1615 08/01/1414 51 87-68-3 
Hexactiloro benzene ND ug/L 100 1 07/31/141615 08«)1/1414 51 118-74-1 
Hexactiloroettiane ND ug/L 500 1 07/31/141615 08/01/14 14 51 67-72-1 
2-Metliylptienol(o-Cresol) ND ug/L 2000 1 07/31/14 1615 08rt)1/14 1451 95-48-7 
3&4-Mettiylptienol(mSp Cresol) ND ug/L 2000 1 07/31/14 1615 08/01/14 1451 
Nitrobenzene ND ug/L 100 1 07/31/14 1615 08«)1/141451 98-95-3 
Pentactiloroptienol ND ug/L 5000 1 07/31/141615 08/01/14 14 51 87-86-5 
Pyridine ND ug/L 500 1 07/31/141615 08rt)1/141451 110-86-1 
2,4,5-Tnchloro phenol ND ug/L 5000 1 07/31/14 1615 08A)1/141451 95-95-4 
2,4,6-Tnchloro phenol ND ug/L 100 1 07/31/141615 08rt)1/1414 51 88-06-2 
Surrogates 
Nitrobenzene-d5 (S) 59 % 35-114 1 07/31/14 1615 08/01/14 14 51 4165-60-0 
2-Fluorobiphenyl (S) 46 % 43-116 1 07/31/14 1615 08rt)1/1414 51 321-60-8 
Terphenyl-d14 (S) 44 % 33-141 1 07/31/141615 08/01/1414 51 1718-51-0 
Phenol-d6 (S) 62 % 10-110 1 07/31/14 1615 08/01/1414 51 13127-88-3 
2-Fluorophenol (S) 61 % 21-110 1 07/31/141615 08/01/14 14 51 367-12-4 
2.4,6-TnbrDmophenol (S) 58 % 10-123 1 07/31/14 1615 08/01/14 14 51 118-79-6 

8260 MSV TCLP Analytical Method EPA6260B Leachate Method/Date EPA 1311, 07/31/14 23 15 

Benzene ND ug/L 50 0 1 08«)2/14 0008 71-43-2 
2-Butanone (MEK) ND ug/L 5000 1 08/02/14 0008 78-93-3 
Carbon tetrachloride ND ug/L 50 0 1 08A)2/14 00 08 56-23-5 
Chlorobenzene ND ug/L 1000 1 08/02/14 00 08 108-90-7 
Chloroform ND ug/L 500 1 08«)2/14 00 08 67-66-3 
1,2-Dichloroethane ND ug/L 500 1 08/02/14 00 08 107-06-2 
1,1-DichlorDethene ND ug/L 500 1 08A32/14 00 08 75-35-4 

Tetrachloroethene ND ug/L 500 1 08/02/14 00 08 127-18-4 
Trichloroethene ND ug/L 500 1 08/02/14 00 08 79-01-6 
Vinyl chlonde ND ug/L 500 1 08/02/14 00 08 75-01-4 
Surrogates 
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 08rt32/14 00 08 17060-07-0 

Toluene-d8 (S) 101 % 70-130 1 08A)2/14 00 0B 2037-26-5 
4-Bromolluorobenzene (S) 99 % 70-130 1 08/02/14 00 08 460-00-4 

Percent Moisture Analytical Method ASTM D2974-87 

Percent Moisture 6.9 % 010 1 07/31/14 22 37 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 60 0 1 07/30/1417 00 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
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Pace Analytical Services, Inc 
1638 Roseylown Road - Suites 2,3,4 

Greensburg, PA 15601 

(724)6505600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil g Hannibal, OH 

30125991 

Sample: HAOH0728SS67 Lab ID. 30125991003 

Results reported on a "dry-weight" basis 

Parameters Results Units 

Collected 07/28/14 10 45 Received 07/29/1413 34 Matrix Solid 

Report Limit DF Prepared Analyzed CAS No Qual 

9045 pH Soil 

pH at 25 Degrees C 

4500CNE Cyanide, Total 

Cyanide 

733C S Reactive Cyanide 

Cyanide, Reactive 

735S Reactive Sulfide 

Sulfide, Reactive 

Analytical Metliod EPA9045C 

8.7 Std Units 1 0 1 

Analytical Mettiod SM 4500-CN-E 

ND mg/kg 0 59 1 

Analytical Method SW-846 7 3 3 2 

ND mg/kg 1 1 1 

Analytical Method SW-846 7 3 4 2 

ND mg/kg 10 7 1 

07/29/14 23 42 

07/31/14 21 43 57-12-5 

07/29/1419 00 

07/29/14 19 00 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 
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Pace Analytical Services, Inc 

1638 Roseylown Road - Suites 2,3,4 
Gieensburg, PA 15601 

(724)850^600 

ANALYTICAL RESULTS 

Project 106393 Statoil @ Hannil»l, OH 

Pace Project No 30125991 

Sample: HAOHq728SS68 Lab ID: 30125991004 Collected 07/28/1411 55 Received 07/29/1413 34 Matrix Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method EPA 601 OB Preparation Method EPA3050B 

Sodium 1180 mg/kg 417 1 07/30/1410 52 07/31/14 13 12 7440-23-5 

8270 MSSV TCLP Analytical Method EPA8270C Preparation Method EPA3535A 

Leachate Method/Date EPA 1311. 07/30/14 20 40 Initial pH 9 68, Final pH 6 98 

1,4-Dictilorobenzene ND ug/L 500 1 07/31/141615 06/01/14 1511 106-46-7 

2,4-Dinitro toluene ND ug/L 100 1 07/31/14 1615 08A)1/141511 121-14-2 

Hexachloro-1,3-butadiene ND ug/L 100 1 07/31/141615 08rt)1/141511 87-68-3 

Hexachlorobenzene ND ug/L 100 1 07/31/141615 08rt)1/141511 118-74-1 
Hexachloroethane ND ug/L 500 1 07/31/14 1615 08rt)1/14 1511 67-72-1 

2-Mettiylptienol(o-Cresol) ND ug/L 2000 1 07/31/14 1615 08/01/14 1511 95-48-7 

3&4-Metliylptienol(m&p Cresol) ND ug/L 2000 1 07/31/14 1615 08/01/141511 

Nitrobenzene ND ug/L 100 1 07/31/14 1615 08/01/14 1511 98-95-3 
Pentachloroptienol ND ug/L 5000 1 07/31/141615 08/01/14 1511 87-86-5 

Pyridine ND ug/L 500 1 07/31/141615 08rt)1/14 1511 110-86-1 

2,4,5-Tnchloroptienol ND ug/L 5000 1 07/31/141615 08rt)1/14 1511 95-95-4 

2,4,6-Tnctiloro phenol ND ug/L 100 1 07/31/141615 08/01/14 1511 88-06-2 
Surrogates 
Nitrobenzene-d5 (S) 61 % 35-114 1 07/31/141615 08rt)1/141511 4165-60-0 

2-Fluorobiphenyl (S) 50 % 43-116 1 07/31/14 1615 08/01/14 1511 321-60-8 
Terphenyl-d14 (8) 41 % 33-141 1 07/31/141615 08/01/14 1511 1718-51-0 

Phenol-d6 (S) 65 % 10-110 1 07/31/141615 08^1/141511 13127-88-3 

2-Fluorophenol (S) 66 % 21-110 1 07/31/141615 08rt)1/141511 367-12-4 

2,4,6-Tribromophenol (S) 64 % 10-123 1 07/31/141615 08/01/14 1511 118-79-6 

8260 MSV TCLP Analytical Method EPA 8260B Leachate Method/Date EPA 1311, 07/31/14 23 15 

Benzene ND ug/L 500 1 08rt)2/14 00 33 71-43-2 

2-Butanone (MEK) ND ug/L 5000 1 08A)2/14 00 33 78-93-3 

Carbon tetrachlonde ND ug/L 50 0 1 08/02/14 00 33 56-23-5 

Chlorobenzene ND ug/L 1000 1 08/02/14 00 33 108-90-7 

Chloroform ND ug/L 500 1 08rt)2/14 00 33 67-66-3 

1,2-Dichloroethane ND ug/L 500 1 08/02/14 00 33 107-06-2 

1,1-Dichloroethene ND ug/L 50 0 1 08^)2/14 00 33 75-35-4 

Tetrachloro ethane ND ug/L 50 0 1 08A)2/14 00 33 127-18-4 

Trichloroethene ND ug/L 500 1 08^)2/14 00 33 79-01-6 

Vinyl chloride ND ug/L 50 0 1 08/02/14 00 33 75-01-4 
Surrogates 
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 08/02/14 00 33 17060-07-0 

Toluene-d8 (8) 102 % 70-130 1 08A)2/14 00 33 2037-26-5 

4-Bromofluorobenzene (S) 102 % 70-130 1 08/02/14 00 33 460-00-4 

Percent Moisture Analytical Method ASTM D2974-87 

Percent Moisture 10,4 % 010 1 07/31/14 22 38 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 60 0 1 07/30/1417 00 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be r ad, except in full. 
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Pace Analytical Services, Inc. 
1638 Roseylown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)850^600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil @ Hannibal, OH 

30125991 

Sample: HAOH0728SS68 Lab ID: 30125991004 

Results reported on a "dry-weight" basts 

Parameters Results Units 

Collected 07/28/14 11 55 Received 07/29/1413 34 Matrix Solid 

Report Limit DF Prepared Analyzed CAS No dual 

9045 pH Soil 

pH at 25 Degrees C 

4500CNE Cyanide. Total 

Cyanide 

733C S Reactive Cyanide 

Cyanide, Reactive 

735S Reactive Suifide 

Sulfide, Reactive 

Analytical Method EPAg045C 

9.1 Std Units 1 0 

Analytical Method SM 4500-CN-E 

1A mg/kg 0 54 

Analytical Method SW-846 7 3 3 2 

ND mg/kg 1 1 

Analytical Method SW-846 7 3 4 2 

ND mg/kg 11 2 

1 07/29/14 23 42 

07/31/14 21 46 57-12-5 

07/31/14 22 21 

07/31/14 1500 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall nd be reproduced, except in full, 

wilhcut the wrillen consent of Pace Analytical Senilcas, Inc Page 10 of 33 
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Pace Analytical Services, Inc 

1638 Roseytown Road - Suites 2,3,4 
Greensfaurg. PA 15601 

(724)8506600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil @ Hannitwl, OH 

30125991 

Sample: HAOH0728SS69 LablD: 30125991005 Collected 07/28/141210 Received 07/29/14 13 34 Matrix Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No 

6010 MET iCP Analytical Method EPA 601 OB Preparation Method EPA3050B 

Sodium ND mg/kg 357 1 07/30/14 10 52 07/31/141315 7440-23-5 

8270 MSSV TCLP Analytical Method EPA8270C Preparation Method EPA3535A 

Leachate Method/Date EPA 1311, 07/30/14 20 40 Initial pH 9 35, Final pH 6 82 

1,4-Dichlorobenzene ND ug/L 500 1 07/31/141615 08/01/1415 31 106-46-7 
2,4-Dinitrotoluene ND ug/L 100 1 07/31/14 1615 08rt)1/14 1531 121-14-2 
Hexachloro-1,3-butadiene ND ug/L 100 1 07/31/14 1615 08/01/14 15 31 87-68-3 
Hexachloro benzene ND ug/L 100 1 07/31/14 1615 08/01/14 1531 118-74-1 
Hexachloro ethane ND ug/L 500 1 07/31/14 1615 08/01/1415 31 67-72-1 
2-Methylphenol(o-Cresol) ND ug/L 2000 1 07/31/141615 08/01/1415 31 95-48-7 
3&4-Methylphenol(m&p Cresol) ND ug/L 2000 1 07/31/141615 08/01/1415 31 
Nitrobenzene ND ug/L 100 1 07/31/14 1615 08A)1/14 15 31 98-95-3 
Pentachloropheno! ND ug/L 5000 1 07/31/14 1615 08/01/1415 31 87-86-5 
Pyridine ND ug/L 500 1 07/31/141615 08/01/1415 31 110-86-1 
2,4,5-Trichloro phenol ND ug/L 5000 1 07/31/14 1615 08/01/14 1531 9M5-4 
2,4,6-Tnchlorophenol ND ug/L 100 1 07/31/141615 08/01/141531 88-06-2 
Surrogates 
Nitrobenzene-d5 (S) 70 <*> 35-114 1 07/31/141615 08rt)1/1415 31 4165-60-0 
2-Fluorobiphenyl (S) 60 % 43-116 1 07/31/141615 08rt)1/1415 31 321-60-8 
Terphenyl-d14 (S) 46 % 33-141 1 07/31/141615 08rt)1/14 15 31 1718-51-0 
Phenol-d6 (S) 75 % 10-110 1 07/31/141615 08rt)1/1415 31 13127-88-3 
2-Fluorophenol (S) 75 % 21-110 1 07/31/141615 08/01/14 15 31 367-12-4 

-2,4,6-Tribromophenol (S) 74 % 10-123 1 07/31/14 1615 08/01/1415 31 118-79-6 

8260 MSV TCLP Analytical Method EPA8260B Leachate Method/Date EPA 1311, 07/31/14 23 15 

Benzene ND ug/L 50 0 1 08A)2/14 00 57 71-43-2 
2-Butanone (MEK) ND ug/L 5000 1 08/02/14 00 57 78-93-3 
Carbon tetrachlonde ND ug/L 50 0 1 08/02/14 00 57 56-23-5 
Chlorobenzene ND ug/L 1000 1 08/02/14 00 57 108-90-7 
Chloroform ND ug/L 500 1 08/02/14 00 57 67-66-3 
1,2-Dichloroethane ND ug/L 50 0 1 08A)2/14 00 57 107-06-2 
1,1-Oichloroethene ND ug/L 50 0 1 08«)2/14 00 57 75-35-4 
Tetrachloroethene ND ug/L 50 0 1 08/02/14 00 57 127-18-4 

Tnchloroethene ND ug/L 50 0 1 08rt)2/14 00 57 79-01-6 
Vinyl chloride ND ug/L 50 0 1 08/02/14 00 57 75-01-4 
Surrogates 
1,2-Dichloroethane-d4 (S) 109 % 70-130 1 08/02/14 00 57 17060-07-0 
Toluene-d8 (S) 98 % 70-130 1 08rt)2/14 00 57 2037-26-5 
4-Bromofluorobenzene (S) 94 % 70-130 1 08A)2/14 00 57 460-00-4 

Percent Moisture Analytical Method ASTM D2974-87 

Percent Moisture 4.1 % 010 1 07/31/14 22 40 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 600 1 07/30/1417 00 

Qual 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 

This iBpoit shall not be reproduced, except in full, 
without the written consent of Pace Anatytxral Services, Inc Page 11 of 33 
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Pace Analytical Services, Inc 

^ceAnalytical' 
«wwpt«lRbsan, (724)8505600 

ANALYTICAL RESULTS 

Project 106393 Statoil @ Hannibal, OH 
Pace Project No 30125991 

Sample: HAOH0728SS69 Lab ID: 30125991005 Collected 07/28/14 1210 Received 07/29/1413 34 Matrix Solid 
Results reported on a "dry-weight" basis 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No Qua! 

9045 pH Soil Analytical Metliod EPA9045C 

pH at 25 Degrees C 8.2 Std Units 1 0 1 07/29/14 23 42 

4500CNE Cyanide, Total Analytical Method SM 4500-CN-E 

Cyanide ND mg/kg 0 52 1 07/31/14 21 46 57-12-5 

733C S Reactive Cyanide Analytical Method SW-a46 7 3 3 2 

Cyanide, Reactive ND mg/kg 1 0 1 07/31/14 22 21 

735S Reactive Sulfide Analytical Method SW-846 7 3 4 2 

Sulfide, Reactive ND mg/kg 10 4 1 07/31/14 15 00 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

Date 08/02/2014 06 08 PM wilhoul the written consent of Pace Analytical Servces, Inc Page 12 of 33 
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Pace Analytical Services, Inc 

1638 Roseytown Road - Suites 2,3,4 
Greensburg, PA 15601 

(724)8505600 

ANALYTICAL RESULTS 

Project 106393 Statoil ( S Hannibal, OH 

Pace Project No 30125991 

Sample: HAOH0728SS70 Lab ID: 30125991006 Collected 07/28/1412 20 Received 07/29/1413 34 Matrix Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units Report Limit OF Prepared Analyzed CAS No Dual 

6010 MET ICR Analytical Method EPA6010B Preparation Method EPA3050B 

Sodium ND mg/kg 467 1 07/30/14 10 52 07/31/14 1317 7440-23-5 

8270 MSSV TCLP Analytical Method EPA8270C Preparation Method EPA3535A 

Leachate Method/Date EPA 1311 07/30/14 20 40 Initial pH 918, Final pH 6 67 

1 .A-Dichlorobenzene ND ug/L 500 1 07/31/14 1615 08/01/1415 51 106-46-7 
2,4-Dinitrotoluene ND ug/L 100 1 07/31/141615 08/01/1415 51 121-14-2 
Hexachloro-1,3-butadiene ND ug/L 100 1 07/31/14 1615 08«)1/1415 51 87-68-3 
Hexachloro benzene ND ug/L 100 1 07/31/14 1615 08rt)1/1415 51 118-74-1 
Hexactiloroethane ND ug/L 500 1 07/31/14 1615 08«)1/141551 67-72-1 
2-Metliylplienol(o-Cresol) ND ug/L 2000 1 07/31/14 1615 08/01/14 15 51 95-48-7 
3&4-Metliylptienol(m&p Cresol) ND ug/L 2000 1 07/31/14 1615 08A)1/1415 51 
Nitrobenzene ND ug/L 100 1 07/31/14 1615 08/01/141551 98-95-3 
Pentactiloro phenol ND ug/L 5000 1 07/31/14 1615 08/01/1415 51 87-86-5 
Pyridine ND ug/L 500 1 07/31/141615 08^)1/1415 51 110-86-1 
2,4,5-Tnchloro phenol ND ug/L 5000 1 07/31/14 1615 08/01/14 15 51 95-95-4 
2,4,6-Trichloro phenol ND ug/L 100 1 07/31/14 1615 08/01/14 15 51 88-06-2 
Surrogates 
Nitrobenzene-d5 (S) 62 % 35-114 1 07/31/141615 08/01/1415 51 4165-60-0 
2-Fluorobiphenyl (S) 52 % 43-116 1 07/31/14 1615 08/01/14 15 51 321-60-8 
Terphenyl-d14 (S) 26 % 33-141 1 07/31/14 1615 08/01/14 15 51 1718-51-0 86 
Phenol-d6 (8) 64 % 10-110 1 07/31/141615 08/01/1415 51 13127-88-3 
2-Fluorophenol (8) 65 % 21-110 1 07/31/14 1615 08rt)1/14 15 51 367-12-4 
2,4,6-Tnbromophenol (8) 61 % 10-123 1 07/31/14 1615 08/01/1415 51 118-786 

8260 MSV TCLP Analytical Method EPA 8260B Leachate Method/Date EPA 1311, 07/31/14 23 15 

Benzene ND ug/L 50 0 1 08«)2/14 01 21 71-43-2 
2-Butanone (MEK) ND ug/L 5000 1 08«)2/14 01 21 7863-3 
Carlxin tetrachlonde ND ug/L 50 0 1 08/02/14 01 21 56-23-5 
Chlorobenzene ND ug/L 1000 1 08/02/14 01 21 108-90-7 
Chloroform ND ug/L 500 1 08/02/14 01 21 6766-3 
1,2-Dichloroethane ND ug/L 50 0 1 08/02/14 01 21 10766-2 
1,1-DichlorDethene ND ug/L 50 0 1 08^2/14 01 21 7565-4 
Tetrachloroethene ND ug/L 50 0 1 08/02/14 01 21 127-18-4 

Trichloroethene ND ug/L 50 0 1 08/02/14 01 21 7961-6 
Vinyl chlonde ND ug/L 500 1 08/02/14 01 21 7561-4 
Surrogates 
1,2-Dichloroethane-d4 (8) 105 % 70-130 1 08rt)2/14 01 21 17060676 
Toluene-d8 (8) 101 % 70-130 1 08/02/14 01 21 2037-26-5 
4-Bromonuorobenzene (S) 99 % 70-130 1 08rt)2/14 01 21 460-00-4 

Percent Moisture Analytical Method A8TM D2974-87 

Percent Moisture 18.9 % 010 1 07/31/14 22 40 

1010 Flashpoint,Closed Cup Analytical Method EPA 1010 

Flashpoint >200 deg F 600 1 07/30/1417 00 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall nol be reproduced, excepi in full, 

wilhout the written consent of Pace Analytical Sarvcas, Inc Page 13 of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)850-5600 

ANALYTICAL RESULTS 

Project 

Pace Project No 

106393 Statoil @ Hannibal, OH 

30125991 

Sample: HAOH0728SS70 Lab ID: 30125991006 

Results reported on a "dry-weight" basis 

Parameters Results Units 

Collected 07/28/14 12 20 Received 07/29/14 13 34 Matrw Solid 

Report Limit DP Prepared Analyzed CAS No Qual 

9046 pH Soil 

pH at 25 Degrees C 

4500CNE Cyanide, Total 

Cyanide 

733C S Reactive Cyanide 

Cyanide, Reactive 

735S Reactive Sulfide 

Sulfide, Reactive 

Analytical Mettiod EPA 90450 

8.4 Std Units 1 0 1 

Analytical Method SM 4500-CN-E 

NO mg/kg 0 59 1 

Analytical Method SW-e46 7 3 3 2 

ND mg/kg 1 2 1 

Analytical Method SW-B46 7 3 4 2 

ND mg/kg 12 3 1 

07/29/14 23 42 

07/31/14 21 51 57-12-5 

07/31/14 22 24 

07/31/1415 00 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
Tins report shall nol be lepioduced, except in full, 

without the written consent of Pace Analytical Senrces, Inc Page 14 of 33 
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Pace Analytical Services, Inc 
1638 Roseytovun Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)8S(«600 

QUALITY CONTROL DATA 

Project 106393 Statoil @ Hannibal, OH 

Pace Project No 30125991 

QC Batch MPRP/13539 Analysis Method EPA 601 OB 

QC Batch Method EPA3050B Analysis Descnption 6010 MET 

Associated Lab Samples 30125991001, 30125991002, 30125991003,30125991004. 30125991005, 30125991006 

METHOD BLANK 766361 Matrix Solid 

Associated Lab Samples 30125991001. 30125991002, 30125991003,30125991004, 30125991005, 30125991006 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Sodium mg/kg ND 500 07/31/14 1210 

LABORATORY CONTROL SAMPLE 

Parameter 

76636? 

Units 
Spike LCS 
Cone Result ' 

LCS 
%Rec 

% Rec 
Limits Qualifiers 

Sodium mg/kg 500 46.5.1 97 80-120 

MATRIX SPIKE SAMPLE 

Parameter 

766364 

Units 
30125862001 

Result 
Spike 
Cone 

MS 
Result 

MS 
% Rec 

% Rec 
Limits Qualifiers 

Sodium mg/kg ND 449 366J 70 75-125 

SAMPLE DUPLICATE 766363 

Parameter Units 
30125882001 

Result 
Dup 

Result RPD Qualifiers 

Sodium mg/kg ND 59 8J 

Results presented on this page are In the units Indicated by the' Units" column except where an alternate unit Is presented to the light of mo result. 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall nol be reproduced, except in full, 

wilhout the written consent of Pace Anatylxrel SeivEes, Inc Page 15 of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - SuAes 2,3,4 

Gieensburg. PA 15601 
(724)850-5600 

QUALITY CONTROL DATA 

Pnoiect 
Pace Project No 

106393 Statoil @ Hannibal, OH 
30125991 

QCBatcti MSV/20520 Analysis Method EPA8260B 
OC Batch Method EPA8260B Analysis Description 6260MSVTCLP 
Associated Lab Samples 30125991001, 30125991002, 30125991003, 30125991004, 30125991005. 30125991006 

METHOD BLANK 767954 Matrix VVbter 

Associated Lab Samples 30125991001, 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

1,1-Dichloroethene ug/L ND 500 08rt)1/14 22 55 
1,2-Dichloroethane ug/L ND 50 0 08/01/14 22 55 
2-Butanone (MEK) ug/L ND 5000 08/01/14 22 55 
Benzene ug/L ND 50 0 08/01/14 22 55 
Carbon tetrachlonde ug/L ND 500 08/01/14 22 55 
Chlorobenzene ug/L ND 1000 08/01/14 22 55 
Chloroform ug/L ND 500 08/01/14 22 55 
Tetrachloroethene ug/L ND 500 08/01/14 22 55 
Trichloroethene ug/L ND 500 08/01/14 22 55 
Vinyl chloride ug/L ND 50 0 08rt)1/14 22 55 
1,2-Dichloroethane-d4 (S) % 104 70-130 08/01/14 2255 
4-BromofIuofObenzene (S) % 99 70-130 08/01/14 22 55 
Toluene-dS (S) % 103 70-130 08«)1/14 22 55 

LABORATORY CONTROL SAMPLE 767955 
Spike LCS LCS % Rec 

Parameter Units Cone Result % Rec Limits Qualifiers 

1.1-Dichloroethene ug/L 200 162 91 57-127 
1,2-Dichloroethane ug/L 200 178 89 62-125 
2-Butanone (MEK) ug/L 200 197 J 98 48-136 
Benzene ug/L 200 168 84 66-122 
Carbon tetrachloride ug/L 200 182 91 55-126 
Chlorobenzene ug/L 200 166 J 83 70-121 
Chloroform ug/L 200 172 J 86 62-126 
Tetrachloroethene ug/L 200 170 85 62-125 
Trichloroethene ug/L 200 164 82 62-125 
Vinyl chloride ug/L 200 192 96 52-145 
1,2-Dichloroethane-d4 (S) % 101 70-130 
4-Bromofluorobenzene (S) % 96 70-130 
Toluene-dS (S) % 100 70-130 

Results pro a on this page arc in the unas Indicated by the Units" column except where an alternate unit Is presented to the right of the result 

Date 06/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall nol be reproduced, except in full, 

wilhoul the wraien consent of Pace Analytical Services, Inc Page 16 of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - Suites 2,3,4 

Gieensburg, PA 15601 
(724)850^600 

QUAUTY CONTROL DATA 

Project 
Pace Project No 

106393 Statoil @ Hannital, OH 
30125991 

QCBatcti OEXT/20222 Analysis Mettiod EPA8270C 
QC Batcti Mettiod EPA3535A Analysis Description 8270TCLPMSSV 

Associated Lab Samples 30125991001.30125991002, 30125991003,30125991004. 30125991005, 30125991006 

METHOD BLANK 767370 Matrix Wbter 

AssocBted Lab Samples 30125991001, 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 
Blank Reporting 

Parameter Units Result Limit Analyzed 

1,4-Dichlorobenzene ug/L ND 500 08/01/14 09 29 
2,4,S-Tnchloroptienol ug/L ND 5000 08A)1/14 09 29 
2,4,6-Tnchloroplienol ug/L ND 100 08/01/14 09 29 
2,4-DinitTotoluene ug/L ND 100 08/01/14 09 29 
2-Mettiylptienol(o-Cresol) ug/L ND 2000 08/01/14 09 29 
3&4-Mettiylptienol(mSp Cresol) ug/L ND 2000 08rt31/14 09 29 
Hexactiloro-1,3-butadiene ug/L ND 100 08/01/14 0929 
Hexachlorobenzene ug/L ND 100 08A)1/14 09 29 
Hexactiloroethane ug/L ND 500 08/01/14 09 29 
Nitrobenzene ug/L ND 100 08rt)1/14 09 29 
Pentactilorophenol ug/L ND 5000 08/01/14 09 29 
Pyridine ug/L NO 500 08/01/14 09 29 
2,4,6-Tnbromoptienol (S) % 86 10-123 08A)1/14 09 29 
2-Fluorobiphenyl (S) % 76 43-116 08/01/14 09 29 
2-Fluoroptienol (S) % 88 21-110 08A}1/14 09 29 
Nitrobenzene-d5 (S) % 81 35-114 0art)1/14 0929 
Phenol-d6 (S) % 86 10-110 08/01/14 0929 
Terphenyl-d14(S) % 49 33-141 08A}1/14 09 29 

METHOD BLANK 767374 Matrix Water 

Associated Lab Samples 30125991001,30125991002, 30125991003, 30125991004, 30125991005, 30i: 

Blank Reporting 
Parameter Units Result Limit Analyzed 

1,4-DichlorDbenzene ug/L ND 500 08A)1/141250 
2,4,5-Trictiloro phenol ug/L ND 5000 08rt)1/141250 
2,4,6-Tnchloro phenol ug/L ND 100 08/01/1412 50 
2,4-Dinitro toluene ug/L ND 100 08/01/14 12 50 
2-Methylphenol(o-Cresol) ug/L ND 2000 08A)1/14 12 50 
3&4-Methylphenol(m&p Cresol) ug/L ND 2000 08«)1/1412 50 
Hexachloro-1,3-butadiene ug/L ND 100 08/01/14 12 50 
Hexachlorotienzene ug/L ND 100 08rai/14 12 50 
Hexachloro ethane ug/L ND 500 08A)1/14 1250 
Nitrobenzene ug/L ND 100 06rt)1/141250 
Pentachloro phenol ug/L ND 5000 08«)1/141250 
Pyridine ug/L ND 500 08/01/141250 
2,4,6-Tnbromophenol (S) % 86 10-123 08rt)1/141250 
2-Fluorobiphenyl (S) % 68 43-116 08/01/1412 50 
2-FhJorophenol (S) % 90 21-110 08/01/1412 50 
Nitrobenzene-d5 (S) % 81 35-114 08«)1/1412 50 

Qualifiers 

Quahners 

Resutit presentod on this pago are In the units indicated by the "Unltsr column except where an alternate unit Is presented to the right of the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in lull, 

without the written consent of Pace /Vnalytical Senrces, Inc Page 17 of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)850^600 

QUALITY CONTROL DATA 

Project 
Pace Project No 

106393 Statoil @ Hannibal, OH 
30125991 

METHOD BLANK 767374 Matrix Vteter 

Associated Lab Samples 30125991001. 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Phenol-d6 (S) 
Terptienyl-d14(S) 

% 
% 

91 
55 

10-110 
33-141 

08/01/1412 50 
08/01/1412 50 

LABORATORY CONTROL SAMPLE 767371 

Parameter Units 
Spike 
Cone 

LCS 
Result 

LCS 
%Rec 

%Rec 
Limits Qualifiers 

1,4-Dictilorobenzene ug/L 500 298J 60 25-108 
2,4,5-Trictiloro phenol ug/L 500 426J 85 49-130 
2,4,6-Tnchloro phenol ug/L 500 409 82 49-133 
2,4-Dinitrotoluene ug/L 500 380 76 31-135 
2-Methylphenol(o-Cresol) ug/L 500 406J 81 42-132 
3&4-Methylphenol(m&p Cresol) ug/L 1000 842J 84 42-132 
Hexachloro-1,3-butadiene ug/L 500 268 54 19-107 
Hexachloro benzene ug/L 500 260 52 21-105 
Hexachloroethane ug/L 500 286J 57 21-105 
Nitrobenzene ug/L 500 411 82 38-142 
Pentachlorophenol ug/L 500 401J 80 32-139 
Pyndine ug/L 500 85 1J 17 10-61 
2,4,6-Tribromophenol (8) % 80 10-123 
2-Fluorobiphenyl (S) % 65 43-116 
2-Fluorophenol (S) % 80 21-110 
Nitrobenzene-d5 (S) % 77 35-114 
Phenol-d6 (S) % 77 10-110 
Terphenyl-d14(S) % 47 33-141 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 767372 767373 
MS MSD 

30125967001 Spike Spike MS MSD MS MSD % Rec 
Parameter Units Result Cone Cone Result Result % Rec % Rec Limits RPD Qual 

1 .A-Dichlorobenzene ug/L ND 500 500 343J 303J 69 61 25-108 
2,4,5-Trichloro phenol ug/L ND 500 500 425J 354J 85 71 49-130 
2,4,6-Trichlorophenol ug/L ND 500 500 410 332 82 66 49-133 21 
2,4-Dinitro toluene ug/L ND 500 500 393 320 79 64 31-135 20 
2-Methylphenol(o-Cresol) ug/L ND 500 500 420J 353J 84 71 42-132 
3&4-Methylphenol(m&p ug/L ND 1000 1000 875J 716J 88 72 42-132 
Cresol) 

ug/L 

Hexachloro-1,3-butadiene ug/L ND 500 500 306 281 61 56 19-107 9 
Hexachloro benzene ug/L ND 500 500 222 190 44 38 21-105 15 
Hexachloroethane ug/L ND 500 500 335J 288J 67 58 21-105 
Nitrobenzene ug/L ND 500 500 400 343 80 69 38-142 15 
Pentachlorophenol ug/L ND 500 500 409J 341J 82 68 32-139 
Pyridine ug/L ND 500 500 230J 188 J 46 38 10-61 
2,4,6-Tnbromophenol (S) % 82 64 10-123 

RosulB presenlcd on mis page are In mo units indicated by iho "Unltar* column except where an alternate unit Is presented to me nght of me result. 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except m full, 

without the written consent of Pace Analytical Senrxses, Inc Page 18 Of 33 

HESI00148 



Pace Analytical Services, Inc 

» AnttkAirinl* 1638 Roseylown Road - SuSes 2,3,4 
/ AndlytlCSl Greensburg, PA 15601 

umrpaodiilumm (724)8505600 

QUALITY CONTROL DATA 

Project 106393 Statoil @ Hanniba I, OH 

Pace Project No 30125991 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 767372 767373 
MS MSD 

30125967001 Spike Spike MS MSD MS MSD % Rec 
Limits RPD Qual Parameter Units Result Cone Cone Result Result % Rec %Rec 

2-Fluorobiphenyl (S) % 73 60 
2-Fluorophenol (S) % 61 66 
Nitrobenzene-d5 (S) % 79 61 
Phenol-d6 (S) % 79 63 
Terphenyl-d14 (S) % 43 34 

43-116 
21-110 
35-114 
10-110 

RosuHs presented en this page are in the unss Indicated by the "Units" column except where an alternate unit Is presented to the light of the result 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except m full, 

Date 08/02/2014 06 06 PM without the written consent of Pace Analytical Services, inc Page 19 Of 33 
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Pace Anatytical Services, Inc 
1638 Roseylown Road - Suites 2,3,4 

Giaensburg, PA 15601 
(724)850-5600 

QUALITY CONTROL DATA 

Project 106393 Statoil @ Hannibal, OH 

Pace Project No 30125991 

QCBatcti PMST/4699 Analysis Method ASTM D2974-87 

QC Batch Method ASTM 02974-87 Analysis Description Dry Weight/Percent Moisture 

Associated Lab Samples 30125991001. 30125991002. 30125991003, 30125991004, 30125991005, 30125991006 

SAMPLE DUPLICATE 767509 

Parameter Units 
30125991001 

Result 
Dup 

Result RPD Qualifiers 

Percent Moisture % 20 2 22 3 10 

SAMPLE DUPLICATE 767510 

Parameter Units 

Percent Moisture % 

30126093015 
Result 

2^ 

Dup 
Result RPD Qualifiers 

250 

Results presented on this page an In the units Indicated by the "Units" column except where an alternate unit Is pnsented to the right of the result 

Date 08^)2/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shaD not be reproduced, except in full, 

wilhoul the written consent of Pace Analytical Senrces, Inc Page 20 Of 33 
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Pace Analytical Services, Inc. 
1638 Roseylown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)850-5600 

QUALITY CONTROL DATA 

Project 

Pace Project No 
106393 Statoil @ Hannibal, OH 
30125991 

QC Batch WET/24535 Analysis Method EPA 1010 

QC Batch Method EPA 1010 Analysis Descnption 1010 Flash Point, Closed Cup 

Associated Lab Samples 30125991001,30125991002, 30125991003,30125991004, 30125991005, 30125991006 

METHOD BLANK 766683 Matnx Wbter 

Associated Lab Samples 30125991001, 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Flashpoint degF >200 60 0 07/30/14 17 00 

SAMPLE DUPLICATE 766684 

Parameter Units 

Flashpoint degF 

30125197001 
Result 

iiT 

Dup 
Result RPD Qualifiers 

121 2 

Results piesentod on this page are In the unas Indicated by the "UnltaT' column except where an alternate unit Is presented to the right at the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Senrxres, Inc Page 21 of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)85O«600 

QUALITY CONTROL DATA 

Project 

Pace Project No 

106393 Statoil @ Hannitsal, OH 

30125991 

QC Batch WET/24515 Analysis Method EPA9045C 

QC Batch Method EPA 90450 Analysis Description 9045 pH 

Associated Lab Samples 30125991001, 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 

SAMPLE DUPLICATE 766169 

Parameter Units 
30125991006 

Result 
Dup 

Result RPD Qualifiers 

pH at 25 Degrees C Std Units 84 84 

ResulB piesentod en this page are In the units Indicated by the "Units" eelumn encept when an alternate unit Is presented te the nght of the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Seniices, Inc Page 22 Of 33 
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Pace Analytical Services, inc. 
1638 Roseytown Road - Suites 2,3,4 

Gieensburg, PA 15601 
(724)85CW6M 

QUALITY CONTROL DATA 

Project 

Pace Project No 

106393 Statoil g Hannitial, OH 

30125991 

QC Batch WETA/17330 Analysis Method SM 4500-CN-E 

OC Batch Method SM 4500-CN-E Analysis Description 4500CNE Cyanide, Total 

Associated Lab Samples 30125991001, 30125991002, 30125991003,30125991004, 30125991005, 30125991006 

METHOD BLANK 767046 Matnx Solid 

Associated Lab Samples 30125991001. 30125991002, 30125991003, 30125991004, 30125991005, 30125991006 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

Cyanide mg/kg ND 0 57 07/31/14 21 38 

LABORATORY CONTROL SAMPLE 767047 

Parameter Units 
Spike 
Cone 

LCS 
Result 

Cyanide mg/kg 57 58 

LCS 
%Rec 

101 

% Rec 
Limits Qualifiers 

90-110 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 767048 

Parameter 
30125991001 

Units Result 

MS 
Spike 
Cone 

MSD 
Spike 
Cone 

767049 

MS 
Result 

MSD 
Result 

MS 
% Rec 

MSD 
%Rec 

%Rec 
Limits RPD Qua I 

Cyanide mg/kg ND 38 29 36 84 86 90-110 22 M2 

Results presented on this page are In the unKs indicated by the "Units" coiumn except whore on atternato unit Is presented to the right of the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, excepi in full, 

wilhout the written consent of Pace Analytical Senrces, Inc Page 23 Of 33 
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Pace Analybcal Services, Inc 

^ceAnalytical' 
wwwpanMiscoiii (724)850-5600 

QUALITY CONTROL DATA 

Project 106393 Statoil @ Hannitial, OH 
Pace Project No 30125991 

QC Batch WETA/17295 Analysis Method SW-846 7 3 3 2 
QC Batch Method SW-846 7 3 3 2 Analysis Description 733C Reactive Cyanide 

Associated Lab Samples 30125991001. 30125991002, 30125991003 

METHOD BLANK 765971 Matrix Solid 

Associated Lab Samples 30125991001, 30125991002, 30125991003 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Cyanide, Reactive mg/kg ND 0 99 07/29/14 19 00 

SAMPLE DUPLICATE 765972 
30125629001 Dup 

Parameter Units Result Result RPD Qualifiers 

Cyanide, Reactive mg/kg ND ND 

Results presented en this page are in the units indicated by the' Units" column except where an alternate unit Is presented to the right of the result 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full. 

Date 08/02/2014 06 06 PM without Ihe written consent of Pace AnaJyhcalSenrxiee, Inc Page 24 Of 33 
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Pace Analytical Services, Inc 
1638 Roseylown Road - Suiles 2,3,4 

Greensburg, PA 15601 
(724)8505600 

QUALITY CONTROL DATA 

Project 

Pace Project No 

106393 Statoil @ Hannibal, OH 

30125991 

QC Batch WETA/17329 Analysis Method 

QC Batch Method SW-846 7 3 3 2 Analysis Description 

Associated Lab Samples 30125991004, 30125991005, 30125991006 

SWfl46 7 3 3 2 

733C Reactive Cyanide 

METHOD BLANK 767044 Matrix Solid 

Associated Lab Samples 30125991004. 30125991005, 30125991006 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

Cyanide, Reactive mg/kg ND 1 0 07/31/14 2213 

SAMPLE DUPLICATE 767045 

Parameter 

Cyanide, Reactive 

Units 
30126142001 

Result 
Dup 

Result RPD Qualifiers 

mg/kg ND ND 

Results presented en this psge are In the units Indicated by the "Units" column except where an alternate unit Is presented to the right of the result 

Date 08A}2/2014 06 06PM 

REPORT OF LABORATORY ANALYSIS 

This repori shall not be reproduced, except m full, 
without the written consent of Pace Analytical Senricas, Inc Page 25 of 33 
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Pace Analytical Services, Inc 
163B Roseytown Road - Sules 2,3,4 

Gieensburg. PA 15601 
(724)850-5600 

QUAUTY CONTROL DATA 

Project 
Pace Project No 

106393 Statoil @ Hannit)al, OH 
30125991 

QC Batch WETA/17296 Analysis Method 
QC Batch Method SW-846 7 3 4 2 Analysts Description 

Associated Lab Samples 30125991001.30125991002, 30125991003 

SW-846 7 3 4 2 
7348 Reactive Sulfide 

METHOD BLANK 765975 Matrix Solid 

Associated Lab Samples 30125991001, 30125991002, 30125991003 
Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Sulfide, Reactive mg/kg ND 9 9 07/29/14 19 00 

SAMPLE DUPLICATE 765976 

Parameter Units 
30125629001 

Result 
Dup 

Result RPD Qualifiers 

Sulfide, Reactive mg/kg ND ND 

Results presented on tills page are In tne units Indicated by tne "Units" column except where an alternate unit Is presented to the light of the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, excepi in full, 

wilhout the written consent of Pace Analytical Senixias, Inc Page 26 Of 33 
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Pace Analytical Services, Inc. 
1638 Roseytown Road - Suites 2,3,4 

Greensburg, PA 15601 
(724)850-5600 

QUALITY CONTROL DATA 

Project 
Pace Project No 

106393 Statoil @ Hannibal, OH 
30125991 

QC Batch WETA/17328 Analysis Method 
QC Batch Method SW-846 7 3 4 2 Analysis Description 

Associated Lab Samples 30125991004,30125991005, 30125991006 

SW-6467342 
7348 Reactive Sulfide 

METHOD BLANK 767042 Matnx Solid 
Associated Lab Samples 30125991004, 30125991005, 30125991006 

Blank Reporbng 
Parameter Units Result Limit Analyzed Qualiliers 

Sulfide, Reactive mg/kg ND 10 07/31/14 15 00 

SAMPLE DUPLICATE 767043 

Parameter Units 
30126142001 

Result 
Dup 

Result RPD Qualifiers 

Sulfide, Reactive mg/kg ND ND 

Results presented on this page are In the units Indicated by the "Units" column except where an alternate unit Is presented to the right of the result 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall nol be reproduced, except m full, 

Without the written consent of Pace /Uiatytxal Senrxns, Inc Page 27 of 33 
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Pace Analytical Services, Inc 

^ceAnalytical' 
wwwpacM^am (724)85CW600 

QUALIFIERS 

Project 106393 Statoil g Hannibal, OH 
Pace Project No 30125991 

DEFINITIONS 

DF - Dilution Factor, if reported, represents ttie factor applied to the reported data due to changes in sample preparation, dilution of 
the sample aliquot, or moisture content 
ND - Not Detected at or above adjusted reporting limit 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit 

MDL - Adjusted Method Detection Limit 
PQL - Practical Quantitation Limit 

RL - Reporting Limit 
S - Surrogate 
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPO values 

LCS(D) - Laboratory Control Sample (Duplicate) 
MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duphcate 
RPD - Relative Percent Difference 

NC - Not Calculable 
SG - Sihca Gel - Clean-Up 
U - Indicates the compound was analyzed for, but not detected 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270 The result reported for 
each analyte is a combined concentration 
Pace Analytical is TNI accredited Contact your Pace PM for the current list of accredited analytes 
TNI - The NELAC Institute 

BATCH QUALIFIERS 

Batch MSV/20520 
[1 ] A matnx spike/matrix spike duplicate was not performed for this batch 

ANALYTE QUALIFIERS 

VI2 Matrix spike recovery was below QC limits due to sample dilution Data acceptance based on laboratory control sample 
(LCS) recovery 

S6 Surrogate recovery outside control limits Data accepted based on valid recovery of applicable surrogates (no analytes 
associated with this surrogate) 

REPORT OF LABORATORY ANALYSIS 
This report shaD not be reproduced, except in full. 

Date 08/02/2014 06 06 PM without the written consent of Pace Analytxat Seniices, Inc Page 28 Of 33 
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]ceAnalytical 
Pace Analytical Services, Inc. 

1638 Roseylown Road - Suites 2,3,4 
Greensburg, PA 15601 

(724)850-5600 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project 106393 Statoil @ Hannibal, OH 

Pace Project No 30125991 

Analytical 
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch 

30125991001 HAOH0728SS65 EPA 30508 MPRP/13539 EPA 60108 lCP/12837 
30125991002 HAOH0728SS56 EPA 3050B MPRP/13539 EPA 60108 ICP/12837 
30125991003 HAOH0728SS67 EPA 30508 MPRP/1353g EPA 60108 ICP/12837 
30125991004 HAOH0728SS68 EPA 30508 MPRP/13539 EPA 60108 ICP/12837 
30125991005 HAOH0728SS69 EPA 30508 MPRP/13539 EPA 60108 ICP/12837 
30125991006 HAOH0728SS70 EPA 30508 MPRP/13539 EPA 60108 ICP/12837 

30125991001 HAOH0728SS65 EPA 3535A OEXT/20222 EPA 8270C MSSV/6619 
30125991002 HAOH0728SS66 EPA 3535A OEXT/20222 EPA8270C MSSV/6619 
30125991003 HAOH0728SS67 EPA 3535A OEXT/20222 EPA8270C MSSV/6619 
30125991004 HAOH0728SS68 EPA 3535A OEXT/20222 EPA8270C MSSV/66ig 

30125991005 HAOH0728SS69 EPA 3535A OEXT/20222 EPA8270C MSSV/6619 
30125991006 HAGH0728SS70 EPA 3535A OEXT/20222 EPA 8270C MSSV/6619 

30125991001 HAOH0728SS65 EPA 82608 MSV/20520 
30125991002 HAOH0728SS66 EPA 82608 MSV/20520 
30125991003 HAOH0728SS67 EPA 82608 MSV/20520 
30125991004 HAOH0728SS68 EPA 82608 MSV/20520 
30125991005 HAOH0728SS69 EPA 82608 MSV/20520 
30125991006 HAOH0728SS70 EPA 82608 MSV/20520 

30125991001 HAGH0728SS65 ASTM D2974-87 PMST/4699 
30125991002 HAGH0728SS66 ASTM D2974-87 PMST/4699 
30125991003 HAGH0728SS67 ASTM D2974-87 PMST/46g9 

30125991004 HAGH0728SS68 ASTM D2974-87 PMST/4699 
30125991005 HAGH0728SS69 ASTM D2974-87 PMST/4699 
30125991006 HAGH0728SS70 ASTM D2974-87 PMST/4699 

30125991001 HAGH0728SS65 EPA 1010 WET/24535 
30125991002 HAGH0728SS66 EPA 1010 WET/24535 
30125991003 HAGH0728SS67 EPA 1010 WET/24535 

30125991004 HAGH0728SS68 EPA 1010 WET/24535 
30125991005 HAGH0728SS69 EPA 1010 WET/24535 
30125991006 HAGH0728SS70 EPA 1010 WET/24535 

30125991001 HAGH0728SS65 EPA 9045C WET/24515 
30125991002 HAGH0728SS66 EPA 9045C WET/24515 

30125991003 HAGH0728SS67 EPA 9045C WET/24515 
30125991004 HAGH0728SS68 EPA 9045C WET/24515 
30125991005 HAGH0728SS69 EPA 9045C WET/24515 
30125991006 HAGH0728SS70 EPA 9045C WET/24515 

30125991001 HAGH0728SS65 SM 4500-CN-E WETA/17330 
30125991002 HAGH0728SS66 SM 4500-CN-E WETA/17330 
30125991003 HAGH0728SS67 SM 4500-CN-E WETA/17330 
30125991004 HAGH0728SS68 SM 4500-CN-E WETA/17330 
30125991005 HAGH0728SS69 SM 4500-CN-E WET/V17330 
30125991006 HAGH0728SS70 SM 4500-CN-E WETA/17330 

30125991001 HAGH0728SS65 SW-846 7 3 3 2 WETA/17295 

30125991002 HAGH0728SS66 SW-846 7 3 3 2 WETA/17295 
30125991003 HAGH0728SS67 SW-846 7 3 3 2 WETA/17295 

Date 08/02/2014 06 06 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be lepioduced, except m lull, 

without the written consent of Pace Analytical Services, Inc Page 29 Of 33 
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Pace Analytical Services, Inc 
1638 Roseytown Road - SuAes 2,3,4 

Greensbuig, PA 15601 

(724)850,5600 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Proiect 

Pa(» Project No 

106393 Statoil @ Hannibal, OH 

30125991 

Lab ID Sample ID QC Batch Method QC Batch Analytical Method 
Analytical 
Batch 

30125991004 
30125991005 
30125991006 

HAOH0728SS68 
HAOH0728SS69 
HAOH0728SS70 

SW-846 7 3 3 2 
SW-a46 7 3 3 2 
SW-846 7 3 3 2 

WETA/17329 
WETA/17329 
WETA/17329 

30125991001 
30125991002 
30125991003 

HAOH0728SS65 
HAOH0728SS66 
HAOH0728SS67 

SW-846 7 3 4 2 
SW,^46 7 3 4 2 
SW-846 7 3 4 2 

WETA/17296 
WETA/17296 
WETA/17296 

30125991004 
30125991005 
30125991006 

HAOH0728SS68 
HAOH0728SS69 
HAOH0728SS70 

SW-846 7 3 4 2 
SW-846 7 3 4 2 
SW-846 7 3 4 2 

WETA/17328 
WETA/17328 
WETA/17328 

Date 08/02/2014 0606 PM 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full. 

Without the written consent of Pace/Vnalytical Servcas, Inc Page 30 Of 33 
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<7 
Pace Analytical' 

www piHlila ran 

CHAIN-OF-CUSTODY / Analytical Request Document 
The Chain-of-CustDdy is a LEGAL DOCUMENT All relevant fiekJa must tw oompleted accurately 

Section A Section B Section C 
Required Qienl Infomieiion Required Piojed Inloimetion invoice Inlbmation 

Page. J. of 

1846227 Compenr^^^^ 
CsJi IkluOi&C •T^ 

Page. J. of 

1846227 
Address 

Ct\ecc€ Q-n. 
Co^pecReme ^ REGULATORY AGENCY 

IWU AT ^11^ S-13^0 UoTHsftswe r NPOES r GROUNDWATER T DRINKING WATER 

r llflT r urRA r nXHCB lti.tveqiV.U4®-Cr-fU ccn^ 
Purchase Order No PaoaOuoti 

Rafaratwa 

r NPOES r GROUNDWATER T DRINKING WATER 

r llflT r urRA r nXHCB 
Phone Fax 

' l"tL^^^AlLoa-L i 
PacaProiaa 
Manager Sila Location 

STATE: CSM'CD Requested Due Date/TAT Project Number PaeaPrDlUiff-

Sila Location 

STATE: CSM'CD 

-impertani Note By slgrwie (his Ibmi you aiv accepting Paoa-t NET 30 day payment Imna and agraomg to laia chafgaa efl 6% par menlh fbr not paid wiNn 30 day* F-ALL-0-020rev 07.15-May-2007 
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p I e\e o n d i t i ppn'Recei pt^ 

ftxATafytical Client Name, r TT^ \4- Project # 5012599 0 
Courier: • Fed Ex • UPS DUSPS • Client •commercial C^ace Other 

Tracking #. 

Custody Seal on Cooler/Box Present- • no Seals intact ^yes • no Biological Tissue Is Frozen: ves Na 

Packing Material-Bubble Wrap Rubble None QttieC -,--to\C'T^ 

Thermometer Used ^ Type of Ice: fet^ Blue None Samples on ice, cooline process has begun 

Cooler Temp.- Observed Temp : t 'S °C Correction Factor- *C Final Temo. 7 'C 

Temp should be above freezing to B'C Comments. 

Date and Initials of person 

examining conto 

Cham of Custody Present I^es DNO DN/A 

Cham of Custody Filled Out ijfvea DNO DM/A 2. 

Cham of Custody Relinquished 'es DNO DN/A 3. 

Sampler Name & Signature on COO lyiii IS DNO DN/A 

Samples Arrived within Hold Time y>Yi •es DNO DISI/A 5. 

Short Hold Time Analysis (<72hr): • Yes [jsio DWA 

Rush Turn Around Time Requested: y>Yi es DNO DN/A 7, 

Sufficient Volume. Ves ONO nNIA 8. 

Correct Containers Used 

-Pace Containers Usod-

•ND DNIA 

•ND GWA 

9. 

Contamers Intact 10 

Filtered volume received for Dissolved tests 11 

Sample Labels match COC 

-Includes dateAime/ID/Analysis 

12 

Matrix 
All containers needing preservation have been checked 

All containers needing preservation are found lo be in 
compliance with EPA recommendation 

exceptions VDA. conroim. TOG. O&G. VM-ORO (water) 

13. 

Initial when 
completed 

Lot#of added 
preservative 

Samples checked for dechlorlnation- •ves DNC 14 

Headspace m VOA Vials f >6mm) • ves ONoi 15 

Trip Blank Present 

Trip Blank Custody Seals Present 

Pace Tnp Blank Lot # fif purchased) _ 

•ves •NO^ 

•Yes •!*> 

16 

Client Notification/ Resolution: 

Pefson Contacted-

Comments/ Resolution 

Field Data Raquired? Y / N 

Date/Time 

Project Manager Review: F" 

Note Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of Ihis form will be sent to the North Carolina DEHNR Certificabon Office 
(I e out of hold, incorrect preservative, out of temp. Incorrect containers) 

J tQAQCWIastetlDocument ManagementtSample MgttSCURF\FALLC003-08 SOUR Front SJune201'^^g ^2 of 33 
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Glass Ja^1^^50 / 500 / 1L) 

Soil kit (2 SB. 1M, soil jar) 

Chemistry (250 / 500/1L) 

OrganiCS(IL) 

Nutnent(250/500) 

Phenolics (250 ml) 

TOC (40 ml / 250 ml) 

TOX (250 ml) 

Total Metals 

1 

Dissolved Metals preserved Y 
N 

0&G(1L) 

TPH (1L) 

VOA (40 ml 30 ml) 

Cyanide (250 ml) 

Sulfide (500 ml) 

Bacteria (120 ml) 

Wipes / swipe/ smear/ tiller 

rtadchem Nalgene (125 / 250 / 500 / 1L) 

Radchem Nalgene (1/2 gal / 1 gal L) 

Cubllalner (500 ml / 4L) 

Ziploc 

Other 

Other 
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Well Pad Split Soil Sample Locations 
Ohio Operations Incident 

Project: 106393 
Client: Slaloil 
City: Hannibal, OH 
County; Monroe 

PROJECTION SYSTEM: UTM Zone 17N COORDINATE SYSTEM: North American Datum 1983 Last Updated: 8/3/2014 11:00:10 AM 
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GLOBAL HSE STANDARD 

Title: 
Spill Management 

Region: 
GLOBAL 

Functicn/PSL: 
GLOBAL HSE 

Halliburton Management System 
Category 10 Standard 11 
ST-GL-HAL-HSE-1011 

Owner: 
Vice President, HSE & SO 

Approved By: 
Tom Knode 

Job Revision By: 
Eric Kemp 

Issue Date-
09-16-2009 

Revision Date: 
12-07-2013 

Rev: 
2 

Page: 
1 of 4 

Objective 

This document establishes requirements for management, reporting and investigating spilis in order to prevent 
environmentai damage, meet reguiatory/customer requirements, minimize waste and to minimize legal and 
regulatoiy exposure 

1.0 Application 

This standard applies to all Halliburton locations and affected work activities worldwide 

Where local/country regulations or customer requirements are more stringent than the Global HSE standards, the 
local/country regulations or customer requirements shall supersede the Halliburton Global HSE standards Where 
local/country regulations or customer requirements provide additional requirements, the local/country regulations or 
customer requirements shall be supplemented to the Halliburton Global HSE standards. 

2.0 Definitions 

Spill -An unplanned release to the environment of any liquid, gas, or solid that adversely impacts, or has the 
potential to Aversely impact, the soil, water, or our air in a manner other than its intended purpose or results in 
the loss of product or materials. Releases during transfer, transport, storage, or parking that result in the loss of 
chemicals or materials are to be considered spills. This includes releases oocurring in containment and 
specifically includes all releases that exceed regulatory thresholds. 

Qualified Person - A person who, by possession of a recognized degree, certificate, or professional standing, 
or vi/ho by extensive knowledge, training and expenence, successfully demonstrated the ability to solve/resolve 
problems relating to the subject matter, the work, or the project. 

3.0 Responsibilities 

31 HSE functional personnel are responsible for: 

3.1.1 Assisting Management with communicating requirements of this standard and any 
additional governmental spill management regulations to employees in their area of 
responsibility. 

3.1.2 Assisting Management to ensure their area of responsibility is in compliance with this 
standard. 

3.1.3 Ensuring training meets the requirements of this standard 

3.1.4 Assisting Management in deveiopment of work methods/processes that incorporate safety 
and environmentai requirements of this standard. 

3.2 Management is responsible for: 

3 2.1 Communicating requirements of this standard to employees and contractors in their area 
of responsibiiity. 

322 Identifying employees in their area of responsibility and ensuring they are Qualified 
Persons. 

n t e d document uncontrolled after 23-Jan-14 

This is the minimum Haliiburton Company Standard. If local, country, or contractual requirements 
exceed this standard then those requirements must be followed. 
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GLOBAL HSE STANDARD 

Title: 
Spill Management 

Region: 
GLOBAL 
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GLOBAL HSE 

Halliburton Management System 
Category 10 Standard 11 
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Approved By-
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Job Revision By: 
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Issue Date: 
09-16-2009 

Revision Date: 
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3 2.3 Developing work methods/processes that incorporate safety requirements of this standard 
and any additional governmental regulations. 

3.2.4 Ensuring Inspections of work areas occur on a consistent basis to identify key areas that 
may need to be addressed to mitigate spills 

3.3 Employees are responsible for: 

3.3.1 Completing training and reporting issues to their immediate supervisors. 

4.0 Requirements 

41 General 

411 

4.1.2 

41.3 

Spiiis are environmental incidents and must be reported into the HSE incident 
Management System per Globai HSE Standard, incident Reporting/Recording (ST-GL-
HAL-HSE-0108) 

At a minimum, unless other more specific regulatory programs are applicable, all 
Halliburton faciiities must address spiil prevention and countermeasures in both their 
facility inspection procedures and in their Emergency Response Plans Refer to Global 
HSE Standard, Emergency Response Plan (ST-GL-HAL-HSE-0601). 

Each facility must maintain a list of all applicable regulatory reporting thresholds and 
reporting requirements, (e g., agencies to report to and time limits for reporting). This 
relates to all chemicals and materials stored on Halliburton sites and used at job locations 

4 2 Internal Spill Reporting 

At a minimum, unless other more specific regulatory, internal standard or customer requirements are 
applicable, all spills of any liquid, solid or gas in excess of 1 U S gallon (4 liters, 004 cubic meters) 
must be reported as an environmental incident and recorded in the HSE Information Management 
System as per Global HSE Standard, Incident Reporting/Recording (ST-GL-HAL-HSE-0108) 

4 3 External Spill Reporting 

4.31 Local HSE personnel must review spilled volumes of chemicals and materials released 
and evaluate these against applicable reporting requirements 

4.3 2 Spills that exceed local ]urisdiction reporting thresholds must be reported to the local 
regulatory authorities in accordance with their requirements and time frames 

4 33 In addition, spills that occur on job locations must meet customer requirements for 
reporting thresholds and notifications 

4.3 4 Records of spill report notifications must be retained on file at the facility per applicable 
regulatory and Halliburton record retention requirements 

435 Global HSE (Environmental Compliance) and the Environmental Law group must be 
advised in advance (via phone call or e-mail) or within 24 hours (if advance notification is 
not possible) of any spill reported extemally to a regulatory authority or customer 

Printed vers document is uncontrolled after 

This is the minimum Hailiburton Company Standard, ///oca/, country, or contractual requirements 
exceed this standard then those requirements must be fallowed. 
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regardless of country or origin External reporting to a regulatory agency shall be 
conducted by Halliburton Global HSE (Environmental Compliance) or the Environmental 
Lavir group, or with pre-approval of one of these groups 

4 4 Spill Response and Remediation 

4.4 1 All spill response and remediation must be addressed appropriate to the type and quantity 
material spilled as quickly as possible and in compliance with regulatory requirements 

4.4 2 Spill cleanup and response conducted by third -party contractors must be conducted by 
contractors approved in accordance with Global HSE requirements. 

4.5 Spill Investigation 

451 At a minimum all high potential and significant spill incidents, as per Global HSE 
Standard, Incident Investigation and Causal Analysis (ST-GL-HAL-HSE-0102) and Global 
HSE Standard, Incident Reporting/Recording (ST-GL-HAL-HSE-0108) must be followed 
by a complete incident investigation which is recorded with the Incident. Other spill criteria 
may require an incident investigation as directed by Halliburton management 

5.0 Training 

51 Initial Training 

5.11 Training for spill prevention and control must be completed as per the facility's Emergency 
Response Plan along \Mth any applicable regulatory requirements. Refer to Global HSE 
Standard, Emergency Response Plan (ST-GL-HAL-HSE-0601). Managers are required to 
provide effective onboarding to include as part of initial training HSE awareness and 
notifying affected personnel of this standard as well as all other GHSE standards 

52 Additional Training 

Customer defined requirements if applicable 

6.0 Recordkeeping 

61 Records of spill response, regulatory notifications, remediation, corrective actions and required training 
must be maintained as required by regulatory and Halliburton record retention requirements 

6.2 All HSE documents shall be retained and maintained per the Global HSE Standard. HSE Record 
Retention fST-GL-HAL-HSE-1004f. 

Date Issued Rev No Summary of Key Revisions 

02 APR 98 0 Published 

16.SEP.09 1 

n t e d this document u n c 0 n t r o after 23-Jan-14 

This Is the minimum Halliburton Company Standard, if local, country, or contractual requirements 
exceed this standard then those requirements must be followed. 
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GROUNDWATER POLLUTION 

SPILLS AND LEAKS 
MUST BE CLEANED UP 
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WASTE MINIMIZATION 

GOOD HOUSEKEEPING 
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ENVIRONMENTAL PERFORMANCE 
EXPECTATIONS 

Two Cases of intentional Dumping 

Employees Were Impacted 

Loss of Work From Customer 

Public Perception 
Customers' Perception 
Cost of Cleanup 
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WALK AROUND INSPECTION 

Valves/Caps ClPsed 

Condition of Equipment 
Hydraulic Connections 
Pump Oilers 

Pans/T rays 
Equipment Leaks 
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ON THE ROAD 

Lights On 

Safety Belts 

Periodic Stops to Check Load 

Continuous Monitoring of Load in Mirrors 
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POST JOB MEETING 

Review Environmental 
Performance 
Critique Reaction to . 
Spills/Releases ^ 

Review Reporting 
Requirements 
Police Area for Spills, Drips, and 
Trash 
Make Reports to Supervisors 
and Customers 
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BEST PRACTICES 

3 Draining, Dumping or Other lintentional 
Releases or Discharges of Material From Our 
Equipment to the Environment 

Provisions MPst be Made for Proper Cleanup 
and Draining of Equipment 

Waste Must be Managed Correctly 
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OUR GOAL 
Zero Discharge 

Plan 
Improve Processes 
and Equipment 
Eliminate Leaks, 
Drips and Spis 

Develop Soliutions 

m 
mi mF 
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RESPONDING TO RELEASES 

Clean Up All Spiills 
. Regardless Of Material 

^ Regardless Of Volume 

K Regardless Of Size 

r. Regardless Of Location 

K Regardless Of Customer's Tolerance 
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WHY REPORT? 

Federal Reportable Quantities 

State/Provincial Reporting Requirements 

Halliburton Reporting Requirements 

Collect Data to Determine; 

K Re-engineer Processes 

K Re-design Equipment 

^ Re-construct Facilities 

Further Train Employees 
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HOW TO REPORT? 

Supervisor; Facility Manager 

Service Coordinator; FSM; Service Leader 

Health, Safety & Environment (r;SE) Advisor 

Natural Work Area (.\//A)-Specific Reporting 
Sequence 
Support Staff 

Regulatory Authority 
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Environmental Spills - Recording/Reporting Limits 
Substance Released 

Radioactive Materials 
Explosive Materials 
Dangerous/Hazardous Waste 
Hydrocarbons, Oil / Oil Products, Petroleuin 
including fuels and crude oil 

11 (includes, but not limited to UN Hazard Class 3) 
Oxidizers and organic peroxides 
(UN Hazard Class 5) 

Poisonous or Toxic 
(UN Hazard Class 6) 

Corrosives: Acid, Bases 
(UN Hazard Class 8) 

Target: English Unit (Metric Unit) 

Any: Any Amount 
Any: Any Amount 

Any: Any Amount 
Released to Soil: 50 gal Released to Water: 3 gal (11 
(190L) L) 

Soil: Water: 
Liquid: 5 gal (19 L) Liquid: 5 gal (19 L) 
Solid:75lbs. (34kg) Solid: 1 Gibs. (4.5kg) 

Released to Soil: 5 gal Released to water: 1 gal (4 
(19 L) L) 

Soil: Water: 
Liquid: 50 gal (190 L) Liquid: 50 gal (190 L) 
Solid: 75 lbs. (34kg) Solid: 25 lbs. (11 kg) 

All Other Hazardous Materials 
(i.e., UN Hazard Class 9,4.1,4.2, etc.,) 

Particulates: e.g.. Sand, Proppant (coated or 
not). Cement, Barite, Bentonite, Lime. 

Produced, "process" water 

Fresh water 

Liquid: 50 gal (190 L) 
Solid: 75 lbs. (34 kg) 

Air or Ground: 1,000 
lbs. (454 kg) 

Any: 500 gal (1.9 m^) 

Any: 1000 gal (3.9 m^) 

Released to water: 500 lbs. 
(227 kg) 
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WASTE MANAGEMENT 

Managing Waste 
ChemlGals j 

r. Labeling | 

. Packaging | 

Empty Contaimers 

r. Proper Procedure for 
Storing 

r. Designated Storage Area 

Good 
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SUMMARY 

Capture or Cleanup All Spills/Leaks/Drips 

Report Spills As Per Requiirements 

Recognize Potential Problems Before They Occur 

Develop/Implement Solutions 

Recognize How Your Actions or Lack of Action 
Can Impact the Environment 
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HRB/Slurrv/FBAK/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

Equipment # 

"o* 3//^a}63'1 

Record PM Meter reading 
(Verify meter functions 

property) 

"sTTT' 
Shop location DATE 

•y-"s"-iw 
V = OK F = Fail (Create RPM order) N/A = not applicable 

Where was PM performed'' I Vendor I Shop 
Check SAP maintenance order history for component replacement/recent repairs as required 

Halliburton Energy Services certifies that this vehicle has passed an inspection in accordance with 49 CFR 396.17 
(USA only)'[ Mechanic signature 
Employee hjame and Number.~ 
Employee Name and Number />, ^/gSS't in 
Employee Name and Number.^ " ^ 

Date 

10 

11 

21 

SAFETY 

Date: 4/-^--/y 

Lock out tag out unit as per HMS procedures. 
Conduct safety huddle prior to work to identify safety hazards 

Wear appropriate PPE before beginning work. 
SAFETY EQUIPMENT 

Check fire extinguisher mounting bracket and latch assembly 
Check for current inspection date on fire extinguisher. Replace fire extinguisher if not cument 

ENGINE INSPECTION 

12 
13 
14 
15 
16 
17 
16 
19 
20 

22 
23 

Check air intake system hoses, piping, housings and connections for leaks, and/or damage 
or missing parts 
Check proper operation of air restriction gauge 
Replace air fitters 
Inspect to insure air intake covers are in place 
Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 
Check radiator, mounts, supports and guards 
Check all hoses, lines and connections for leaks 
Check radiator for obstruction and condition 

Check coolant level and protection to minus 34 F (-37°) C) 
Check fan hub and fan assembly for proper operation and condition 
Check engine cooling system for contamination 
Check belt condition and adjust if needed 
Pressure test cooling system and cap 
Check pH and SCA and adjust as necessary (Non ELC coolant only) 
Change engine oil and filter 
Collect engine oil samples and submit for analysis 
Check engine lubrication system for leaks or damage 
Check condition of hot oil hoses 

LH/FT 

CH 

iz: 

Process Owner. Global Equipment Maintenance Manager 
Approver- Larry Deweese Page 1 of 7 
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HAL-LgeuRTory 
HRB/SHimi/FB4K/GEL PRO Trailer CL-GL-HAL-IEM-PREV.S93B 

LH/FT I RtT ENGINE INSPECTION (con^ 
24 
25 
26 

Check fuel system for leaks 
Check fuel tank mounting and condition 
Check condition of fuel lines 

27 Change fuel filters 
28 Check fuel cap and vents 
29 On units that re.quire Diesel Exhaust Fluid (DEF), ensure the DEF tank Is full 
30 Check exhaust system for leaks or damage 
31 
32 

Check for exhaust system missing parts, loose mounts 
Check rain cap for proper mounting and operation 

33 Check for cracks in muffler flange or mounting 
34 Replace open crankcase ventilation filter. SAP part # 101597134. Tongue cap to 220 in/lbs 

7^ 35 Clean CRS head. SAP part# 101597135 
36 Inspect spark plug for carbon build up on CRS head. Replace with SAP part # 101597157 if M 37 Replace any manifold that is cracked 

ELECTRICAL SYSTEM CH 
38 Check batteries condition-clean as needed 
39 
40 
41 

Check cables and wiring for routing and condition 
Check battery box and cover condition and mounting 
Check alternator and wiring condition 

42 On FB4K units with the "dual-ganged" Leece-Neville alternator system, upgrade the charging system 
as per tech bulletin PEQ-13-008-A. Create a separate MO to document and use assembly code 
PEQ-13-008 

43 Check voltage of alternator output and replace if needed 
44 
45 

Repair any light not working properly. Check condition of reflectors and reflective tape 

46 
Check wiring for condition, properly routed and secured 
Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 
per^g£^aQj£|Sj22tooxj|g^^gy£4|70g 

47 (Check air system for leaks 
AUXILIARY AIR SYSTEM 

ttP 
CH 

48 Check volume tank condition and dram condensate 
49 Verify operation of safety valve 
50 iCheck operation and condition of sand screw vibrators 

HYDRAULIC SYSTEMS LH/FT 
51 Check for leaks and oil level 
52 Check condition of hoses and routing m 53 Check hydraulic pumps for leaks and mounting 
54 Check hydraulic motors for leaks and mounting 
55 Check hydraulic control valves for leaks and mounting 

IK 56 Check oil cooler for leaks and condition 
57 Change all hydraulic filters including high pressure and case dram filters on all units 

equipped with electro-hyd controlled systems as required 
58 Check automatic tub level valve for operation 

BLENDING TUB AND MANIFOLD CH sz 59 Check tub mounting 
60 Check turbine agitator CfC, 
61 Check for leaks 
62 Check condition of tub screen and bolts. 
63 Ensure that all suction and discharge manifold outlets have tethered caps installed. 
64 Check condition of tub screen and bolts. Refer to bulletin: SEQ-00-011 

Process Owner: Global Equipment Maintenance Manager 
Approver; Larry Deweese Page 2 of 7 
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HRB/Slurrv/FBAK/GEL PRO Trailer 
HAL-UeUI^TOlM 

CL-GL-HAL-IEM-PREV-S93B 

GEL STORAGE/HYDRATION TANK CH 1 
65 Check mounting -
66 Check hatch cover for operation and damage 
67 Check hatch latching devices for operation and damage 
68 Ensure sealing surface is clean and gasket is in good condition 
69 Check hatch vent for operation and damage 
70 Chei^ turbine agitator 
71 Check shaft motor coupling 
72 Check for leaks 

GAUGE PANEL LH/Ft RH 
73 iCheck panel mounting and'latch pins rr 

1 WALKWAY AND SUPPORTS \ CH 
74 Check all mounting for cracks and damage C/' 
75 Check for secure mounting of attached components cc. 
76 Check stairway for operation c,C 
77 Lubricate joints oii stair way 

? 78 Check hydraulic cylinder for mounting and leaks ? 

79 Check fluid level in reservoir KJ A 
80 Check switch connections and mounting hi A. 

1 CONTROL HOUSE/STANDS \ CH 
81 Check operation of throttles PS 
82 Check cab mounts and condition t-C. 

• 8,3 Chepk doors, latches and window® CJSL 
84 Check mounting and condition of Instrument panels and cabinets CJC. 
85 Check for broken switches and gauges = 
86 Check condition of electncal components 

= 

87 Check control stand for secure mounting c_c 
88 Check hydraulic controls for leaks and operation rx-

1 SANDSCREWS CH 
89 Check mounting supports and. safety latch Gic 
90 Check sand screw mounting bolts on PB4K for tightness and wear CK 
91 Check for proper operation. <LK 
92 Check for damage or wear CK 
93 Lubricate all rollers and safety latch. a 
94 Check valves arid hoses on injection system 
95 Check mounting of motors CK 

1 DRY ADDITIVE SYSTEM CH 
96 Check condition of feeder and screw CK 
97 Check gear box oil level and condition. CK 
98 Ensure Hopper Gjate is jn good condition and bolted in place CK 

1 CHEMICAL TRANSFERn-IQUID ADDITIVE SYSTEM QH 
99 Check condition of tanks, connection, hose and mounts 
100 Check mounting of micro motion meters and controllers if applicable CC 
101 Check mounting of p.umps, hoses, and encoders or counters. cc 

1 CENTRIFUGAL PUMPS REC sue DIS 
102 Check oil level in pumps and lubncate — cc LLC 
103 Check mounts for cracks, wear or missing parts n 
104 Check for leaks and loose parts. — cC-

' 

f 

Process Owner Global Equipment Maintenance Manager 
Approver. Larry Deweese ' Page 3 of 7 
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Revision Date: 3/27/2014 
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HAa.&.ieuf=iTaM 
HRP/§l»rrv^FP4K/gEI. PRQ Trailer CL-GL-HAL-IEM-PREV-S93B 

U-JOINTS AND DRIVE LINES 
05 Check U-joints and dnve shafts for loose parts or damage 

CH 

£j<. 
06 Lubricate drive line and u-joints 
07 |Check guard condition and venfy proper and secure mounting CJ^. 

GEAR BOX LH/FT RH 
08 Check mounts 
09 Check oil level and for contamination Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 PP 
10 Inspect vents 
11 Check gear box for leaks 

CLUTCH AND LINKAGE LH/FT RH 
12 Check clutch and adjust if needed 

sue 

±r 13 
14 

Check linkage for loose or missing parts 
Lubricate bearing and linkage 

CRANE DIS 
15 Check'irpounting 
16 Check el^tncal connection 
17 Check pinning devices 
18 Check for proper operation 
19 Check electrical cables and connections 
20 Check cable and hook 
21 Check for required decals 

SACK ELEVATOR CH 
22 Check for proper operation 
23 Check mounting for damage or loose bolts 
24 Check chain adjustment 
25 Check rollers and slides 

CHASSIS COUPLING DEVICES AND LANDING GEAR CH 
26 Check for proper operation 
27 Check for damage and wear 

M: 26 Check king pin with gauge 
29 Lubricate as required 

BLOWER CH 
30 Verify blower Is mounted properly and fasteners are secure 
31 Check drive coupling for condition and lubrication 
32 Lubricate blower box at fittings Lsz. 
33 Check oil level in blower box reservoir CC 
34 Check controls for mounting and operating labels CJC. 
35 Check operation of blower. Record max blower rpm (not to exceed 1800 rpm) rpm 

36 Check air filter, plumbing, and filter housing CC. 
37^heck discharge piping and verify valve operation 

GENERATOR 
38 Check generator for proper operation 
39 Check output voltage (120) and hertz (60) 
40 Check 1 lOvac lighting system 
41 Check for secure mounting 
42 Check hydraulic motor coupling 
43 Check cables and connections CC 

Process Owner Global Equipment Maintenance Manager 
Approver Larry Deweese Page 4 of 7 
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KALUBU^TQBVJ 
HRP/?mrr^FP4Kg?^LER9.Tr?»er CL-GL-HAL-IEM-PREV-S93B 

IRON AND HOSE RACKS CH 
144 Check all iron and hose secunng devices Assure all hoses, fittings, valves, etc. are held securely in 

place. 
C(L 

145 Check for secure mounting of racks and all storage devices CC^ 
FRAME AND SUSPENSION CH 

146 Check all mounts for missing bolts and damage at>i 
147 Check frame for cracks and damage CK 
148 Check safety guards for secure mounting and placement C-K 
149 Check suspension components CK 
150 Check bumpers and fenders for mounting and damage C.K 
'151 Lubricate chassis and components Ct2. 
152 Check nnouhting and condition of mud flaps Ensure reflective tape assembly is attached to mud flap 

brackets. 
BRAKES CH 

153 Check all brake components dt< 
154 Check brake lining condition & thickness V*" min (6.35mm) 
155 Check brake hoses for certified markings and conditions CK, 
156 Ensure all hoses from valves to spnng brakes are wrapped with protective material CfC 
157 Check condition of glad hands CK 
158 Check brake hoses for routing and supports every 15 inches CK 
159 Perform DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

160 Check brake adjustments using travel method and record measurement C.IC 

Front of Trailer 
RF RM ^ RR 

Front of Trailer 
LF 1" LM LR (ir 

TIRES AND WHEELS ^ CH 
161 Inspect wheel hubs and seals, check oil level c.v<. 
162 Check wheel beanngs for excessive play (Wheel must be off the ground with brakes released) e.(c 
163 Check tires per regulatory requirements Ox 
164 Torque all wheels to manufacturers specifications etc 164 

Double Cap Nut Disc Wheel (inner and outer) 450-500 ft-lb •—=—' 
164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 ft-lb 
165 Check wheels, nriis and mounting Cfc 
166 Ensure tire pressure is at recommended pressure and record pressure and tread depth (min 2/32") cuiL 

c: Front of Trailer 

Pressure Ttearl Depth Pressure Tread Depth 

c: Front of Trailer 
RMO lio RRO llCP 

c: Front of Trailer RMI itO 9-2 RRI fiC? yx c: Front of Trailer 
LMI ill? X\ LRI iltp 

c: Front of Trailer 

LMO Ho 2:x LRO HO Zfi-

Process Owner Global Equipment Maintenance Manager 
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HA.LL.IIBURTaM 
HRB/Slurrv/FB4K/GEL PRO Trailer CL-GL.HAL-IEM-PREV.S93B 

1 ENGINE RUN UP (indicate units of measure) CH 
167 Check all gauges for functionality and clarity h 
168 Record voltmeter Meter 1 Meter 2 'volt 
169 Record engine oil pressure at 1000 rpm LH/FRT RH psi/bar 

170 Record air pressure that compressor unloads 
T •' — 

psi/bar 

171 Record sand screw maximum RPM rpm 

172 Record hydraulic psi: LH/FRT \ RH Record hydraulic psi: LH/FRT RH psi/bar 

Parallel Charge ^ psi/bar Suction Centrifugal psi/bar 

Parallel LA#1 ^ psi/bar Agitator psi/bar 

Parallel LA #2 psi/bar Discharge Centrifugal psi/bar 

Common Charge psi/bar Discharge Cent Charge psi/bar 

Engine Fan \ psi/bar Case Dram i psi/bar 

SS#1 \ psi/bar Return 0 psi/bar 

SS#2 i psi/bar Loop y- psi/bar 

173 Record Hydraulic oil temperature •F 

174 Ensure no oil leaks and recheck oil to verify proper level 
ENVIRONMENTAL CH 

175 1 Dispose of all waste properly. Ensure all spills are cleaned up and properly contained. 
1 REQUIRED PAPER WORK 

176 Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 
Coast Guard, etc) 

177 Verify that proper company logos and decals are installed as per the Branding initiative. Verify that 
the SAP eauioment number is clearlv marked on the unit /see the ESG Brandina web oaae for 
guidelines). 

178 a Record date of DOT/CVIP and/or state annual inspection sticker (if 
applicable) Replace sticker if within 90 days of expiration date. ^hel3 Date |) 

b |Was a new DOT/CVIP sticker applied? (Circle response) 1 Yes b c [Signature; 1 —~ i Date 

179 1 Install new sUcker to indicate when the next PM is due 
180 Record date when next PM is due. 1 » Date 

181 Record hours/miles/km when next PM is due 1 Hour/Miles/KM | 

Process Owner Global Equipment Maintenance Manager 
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Required Cab Paper Work 
Checksheet 

• Current Vehicle Registration 

Proof of Insurance Form 

Federal Hazmat Form (Placard Vehicles Only) 

Uniform Permit of Ohio, Nevada, West Virginia (Placard 
vehicles only) 

State Inspection Sticker (Where states require) 

XJheck all door emblems, USDOT numbers to insure that they 
are in good shape. 

Check IFTA sticker is current 
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H/3,i.UBURTOISl 
HRP/SI»lTY/Fe4K/gE^. PR9 Trailer CL-GL-HAL-IEM-PREV-S93B 

LIST ALL REPAIRS THAT WERE FOUND DURING THE INSPECTION. THIS LIST WILL BE USED >*S A TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

l/ 
Lac Kef) ij-p 

Mechanic name 

Repair date 

Approval acquired 

Maintenance order #. 

<^A-L/(LIC d.aC p \if,nO RPAA.CS 2 

Repair date 

Mechanic name djcSilX 1/ Approval acquired 

Maintenance order # 

3 XnrCr.TsatJ rutn Xfj .^/KJO unfiftA 

Mechanic name 
Ma tjr.COt-O 

Repair date 

Approval acquired 

Maintenance order # 

Mechanic name 

Repair date 

Approval acquired 

Maintenance order it 

5 

(y 

m;ss^Go.r^. - /fj 

Mechanic name 

Repair date 

t- A ».r A. Muuiu. f, ue/LiLrapi 
fi*i/e^fJyA Tz? 
km** • ta «1 

Approval acquired 

Maintenance order it 

fiAfyi?-oop -/uf/&iTr-6 

Mechanic name 

Repair date 

/ A 7 

.LA 
Approval acquired 

Maintenance order # 

7 

iX 
Mechanic name 

Repair date W 
ti 

K m: / r.jAiier 

Approval acquired 

Maintenance order # 

Mechanic name" 

Repair date 

Approval acquired 

Maintenance order # 

Mechanic name 

Repair date 

Approval acquired, 

Maintenance order it 

10 

Mechanic name 

Repair date 

Approval acquired 

Maintenance order #• 

Report any errors found on check sheet to supervisor 

Process Owner Global Equipment Maintenance Manager 
Approver Larry Deweese Page 7 of 7 
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LOCIvOm /TAGOUT CHECIvLIST #1 
llonvy (hilj \oliiciiIni poncr Uiiils i.e. frnctors, forklifts, bodyloails. c(t. 

Umt # Worlcorder # 

Dale Location of Work 

Descripljon ol Wink prn/HPm s 
All liiori7.(xI r.nip loycc Einp # 

AIJ aflccled ciuplovco(sl informed of iockoul / lagoul Yes ^^^o 

1 Choke ! Block wheels ns appropi'iale. Yes^"^No 

2 Attach fcejs lo e-ah wilh muKi-ioek adapter Yes No_ 

3. PerJfoim dingnosljcs as ret]iin-ed lo identify repair-or iuaintenance need Yes No 

AFTER DIAGNOSTICS HAVE BEEN COMPLETED 

4. Bleed oil all air s>stems to zero PSl by venlmg main air tanlcs. Yes ^"^No 

5. Discomiecl positi\'c balteiy cable Yes No_ 

6. Place LOCK and TAG on discomieclcd battery cables Yes (X No_ 

PERTORM WORK AS REOimiEU 

RESTART AITER MALNTENANCE IS COMPLETE 

/> Maclunc and area clear of lools and eqiupment aflei" work completed? Yes v No 

All personnel cleared from uiacliine or equipment piior lo re-energizmg? Yes No 

Contractor personnel informed oiTockout/tagoutpiocediires'i' Yes No N/A y 

All replacement pei-soimel inibrmed of lockout/tagoiit status at shift change? Yes No N/A \/^ 

Cantioii - Some mndunes oi equipment may iiave secondary power sources and/or residual 
energy may be present. Consult C6S2 oi yom superasor for guidance in idcntilymg suspected secondaiy 
residual encigy sources and implcmeiilmg conUols as needed 

Awareuess Reminders: ^ 
Theruial - Assure radiator and/or hydraulic systems are cooled down prior to pei-forming work on 
system componeaits. 
Hydi'nnlic - Assure system hoses are bled oft" prior to performing work on system component 
Gravity - Load lifting devices must be relieved of suspended load and load must be seemed from ino\ emem 

1 I • 
. • ... 
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«• 
HALLIBURTOiM 

HRP/$^^.^^Y/FP4K/<p^L PRO Trailer CL-GL.HAL-IEM.PREV-S93B 

Equipment # 
Record PM Meter reading 

(Verify meter functions 
properly) 

Shop location DATE 

n I'l'v/io y'/'/r At S/'t/i?.' A",!.Ofi - i ̂-/ 
M« snr^TSiL V = OK F = Fail (Create RF^M order) N/A = not applicable| 

Where was PM performed? tT. (5/-f |Vendor| |Shop | |Field | 
Check SAP maintenance order history for component replacement/recent repairs as required 

Halliburton Energy Services certifies that this vehicle has passed an inspection in accordance with 49 CFR 396 17 
(USA only) | Mechanic signature 

Employee Name and Number Date 5" 71-N 
Employee Name and Number Date: 
Employee Name and Number Date. 

SAFETY 1 
1 1 .y 

2 Conduct safety huddle prior to work to identify safety hazards 
3 Wear appropriate PPE before beginning work. 

1 SAFETY EQUIPMENT CM 
4 Check fire extinguisher mounting bracket and latch assembly 
5 Check for current inspection date on fire extinguisher. Replace fire extinguisher if not current 

1 ENGINE INSPECTION \ LH/FT RH 
6 Check air intake system hoses, piping, housings and connections for leaks, and/or damage 

or missing parts X' yyyA 
7 Check proper operation of air restnction gauge ! 
8 Replace air filters •y 1 

» 
9 Inspect to insure air intake covers are in place 1 
10 Test emergency shutdown devices if equipped 

A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 

/y, /A I 10 Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 

1 

10 Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 

i 

10 Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 

I 
\ 

10 Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. 
, 1 

10 Test emergency shutdown devices if equipped 
A. With engine water temperature at least 100°F, and engine operating at 1000 RPM, 
activate emergency kill switch. Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B. Ensure rig savers are properly latched in the open position after the test. /• 
11 Check radiator, mounts, supports and guards v/ 
12 Check all hoses, lines and connections for leaks 
13 Check radiator for obstruction and condition 
14 Check coolant level and orotection to minus 34' F f-37°1 CI "" v/ 
15 Check fan hub and fan assembly for prop_er operation and condition 
16 Che_ck .engine cooling system for contamination y 1 

17 Check belt condition and adjust if needed 
18 Pressure test cooling system and cap 
19 Check pH and SCA and adjust as necessary (Non ELC coolant only) y 

20 Change engine oil and filter y 

21 Collect engine oil samples and submit for analysis /J)^V 
22 Check engine lubrication system for leaks or damage 
23 Check condition of hot oil hoses 1 V 1 
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HRP/glHrrY/FP4K/<?^'- Trailer 
HAL.UBURTOIM 

CL-GL-HAL-IEM-PREV-S93B 

ENGINE INSPECTION (cont) LH/FT RH 
24 Check fuel system for leaks /• /y/ 
25 Check fuel tank mounting and condition •y 1 
26 Check condition of fuel lines f \- . 
27 Change fuel filters y 
28 Check fuel cap and vents y 
29 On units that require Oiesei Exhaust Fluid (DEF), ensure the DEF tank is full 
30 Check exhaust system for leaks or damage ^y 
31 Check for exhaust system missing parts, loose mounts y. 
32 Check rain cap for proper mounting and operation 

1 

33 Check for cracks in muffler flange or mounting 
34 Replace open crankcase ventilation filter SAP part # 101597134 Torque cap to 220 in/lbs 
35 Clean CRS head. SAP part # 101597135 
36 Inspect spark plug for carbon build upon CRS head Replace with SAP part# 101597157 if 
37 Replace any manifold that is cracked \ V 

ELECTRICAL SYSTEM CH 
38 Check battenes condition-clean as needed 
39 Check cables and wiring for routing and condition •y 

40 Check battery box and cover condition and mounting 
41 Check alternator and wiring condition y 

42 On FB4K units with the "dual-ganged" Leece-Neville alternator system, upgrade the charging system 
as oer tech bulletin PEQ-13-008-A Create a seoarate MO to document and use assemblv code 
PEQ-13-008. 

OP 

43 Check voltage of altemator output and replace if needed 
44 Repair any light not working properly Check condition of reflectors and reflective tape y 
45 Check wiring for condition, properly routed and secured y 
46 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 

oer Mechanic's Toolbox oorta! issue 48709 
y" 

AUXILIARY AIR SYSTEM CH 
47 Check air system for leaks 
48 Check volume tank condition and dram condensate v/ 
49 Verify operation of safety valve 
50 Check operation and condition of sand screw vibrators 

HYDRAULIC SYSTEMS CH 
51 Check for leaks and oil level 
52 Check condition of hoses and routing 
53 Check hydraulic pumps for leaks and mounting 
54 Check hydraulic motors for leaks and mounting v/ 
55 Check hydraulic control valves for leaks and mounting 
56 Check oil cooler for leaks and condition y 
57 Change all hydraulic filters Including high pressure and case dram filters on all units equipped with 

electro-hyd controlled systems as required 
y 

58 Check automatic tub level valve for operation y 
BLENDING TUB AND MANIFOLD CH 

59 Check tub mounting / 
60 Check turbine agitator y 

61 Check for leaks y 
62 Check condition of tub screen and bolts y 
63 Ensure that all suction and discharge manifold outlets have tethered caps installed. y 
64 Check conditon of tub screen and bolts Refer to bulletin' SEQ-00-011 y 
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HALLIBURTQISI 
mmiwnimmn. PRQ Trailer CL.GL-HAL-IEM-PREV-S93B 

GEL STORAGE/HYDRATION TANK OH 
65 Check mounting 
66 Check hatch cover for operation and damage 
67 Check hatch latching devices for operation and damage 
68 Ensure sealing surface Is clean and gasket is in good condition .y 
69 Check hatch vent for operation and damage y 
70 Check turbine agitator y 
71 Check shaft motor coupling 
72 Check for leaks y 

GAUGE PANEL LH/FT RH 
73 Check panel mounting and latch pins /VA 

WALKWAY AND SUPPORTS CH 
74 Check all mounting for cracks and damage 
75 Check for secure mounting of attached components 
76 Check stairway for operation v/ 
77 Lubricate joints on stair way 
78 Check hydraulic cylinder for mounting and leaks y 

79 Check fluid level in reservoir y 
80 Check switch connections and mounting y 

CONTROL HOUSE/STANDS CH 
81 Check operation of throttles y 
82 Check cab mounts and condition y 
83 Check doors, latches and windows y 
84 Check mountjng and condition of Instrument panels and cabinets y 
85 Check for broken switches and gauges y 
86 Check condition of electrical components y 
87 Check control stand for secure mounting y 

88 Check hydraulic controls for leaks and operation y 
SANDSCREWS CH 

89 Check mounting supports and safety latch 
90 Check sand screw mounting bolts on FB4K for tightness and wear y 

91 Check for proper operation y 
92 Check for damage or wear y 
93 Lubricate all rollers and safety latch y 
94 Check valves and hoses on injection system y 

95 Check mounting of motors. y 
DRY ADDITIVE SYSTEM CH 

96 Check condition of feeder and screw. .y 
97 Check gear box oil level and condition. v/ 
98 Ensure Hopper Grate is in good condition and bolted in place y 

CHEMICAL TRANSFER/LIQUID ADDITIVE SYSTEM CH 
99 Check condition of tanks, connection, hose and mounts. v/ 

100 Check mounting of micro motion meters and coritrollers if applicable. y 

101 Check mounting of pumps, hoses, and encoders or counters y 

CENTRIFUGAL PUMPS REG, sue DIS 
102 Check oil level in pumps and lubricate 
103 Check mounts for cracks, wear or missing parts. yy v/ y 

104 Check for leaks and loose parts. y 
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HALLIBURTON 
HRB/Slurtv/FB4K/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

U-JOINTS AND DRIVE LINES CH 
105 Check U-joints and dnve shafts for loose parts or damage y 
106 Lubricate drive line and u-joints y 
107 Check guard condition and verify proper and secure mounting •y 

GEAR BOX LH/FT RH 
108 Check mounts. c/' 
109 Check oil level and for contamination. Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 vX 
110 Inspect vents y 
111 Check gear box for leaks xy' y 

CLUTCH AND LINKAGE LH/FT RH 
112 Check clutch and adjust if needed 
113 Check linkage for loose or missing parts \ 

1 

114 Lubncate bearing and linkage '•y 
CRANE sue •IS 

115 Check mounting /n /'-y/i 
116 Check electncal connection \ \ 
117 Check pinning devices 
118 Check for proper operation 
119 Check electrical cables and connections 
120 Check cable and hook 
121 Check for required decais > \ / 

SACK ELEVATOR CH 
122 Check for proper operation /^//A 
123 Check rhounting for damage or loose bolts 
124 Check chain adjustment 
125 Check rollers and slides y 

CHASSIS COUPLING DEVICES AND LANDING GEAR CH 
126 Check for proper operation 
127 Check for damage and wear 
128 Check king pin with gauge y//A 
129 Lubncate as required y 

BLOWER CH 
130 Verify blower is mounted properly and fasteners are secure 
131 Check dnve coupling for condition and lubrication y 
132 Lubncate blower box at fittings y 
133 Check oil level in blower box reservoir y 
134 Check controls for mounting and operating labels y 
135 Check operation of blower. Record max blower rpm (not to exceed 1800 rpm) | rpm 
136 Check air filter, plumbing, and filter housing y 
137 Check discharge piping and venfy valve operation y 

GENERATOR CH 
138 Check generator for proper operation y 
139 Check output voltage (120) and hertz (60) y 
140 Check llOvac lighting system y 
141 Check for secure mounting y 
142 Check hydraulic motor coupling y 
143 Check cables and connections y 
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HALLIBURTON 
HRB/?|urrY/FB4K/GEL PRO Trajler CL-GL-HAL-IEM-PREV-S93B 

IRON AND HOSE RACKS CH 
144 Check all iron and hose securing devices Assure all hoses, fittings, valves, etc. are held securely in 

place. 
145 Check for secure mounting of racks and all storage devices 

FRAME AND SUSPENSION CM 
146 Check all mounts for missing bolts and damage 1-/J 

147 Check frame for cracks and damage 
148 Check safety guards for secure mounting and placement 
149 Check suspension components 
150 Check bumpers and fenders for mounting and damage u/ 
151 Lubncate chassis and components 
152 Check mounting and condition of mud flaps Ensure reflective tape assembly is attached to mud flap 

brackets 
BRAKES CH 

153 Check all brake components — 
154" Check brake lining condition & thickness V*' mm (6 35mm) 
155 Check brake hoses for certified markings and conditions 
156 Ensure all hoses from valves to spnng brakes are wrapped with protective material 
157" Check condition of glad hands A' 
158' Check brake hoses for routing and supports every 15 inches 
159 Perform DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

160 Check brake adjustments using travel method and record measurement 

<= Front of Trailer 
RF RM A/A RR 

<= Front of Trailer 
LF LM LR 

TIRES AND WHEELS CH 
161 Inspect wheel hubs and seals, check oil level 
162 Check in/heel bearinos for excessive play (Wheel must be off the ground with brakes released) /-y/s 
163 Check tires per regulatory requirements 
164 Torque all wheels to manufa.cturers specifications 164 

D'ouble Cap Nut Disc Wheer(inher and outer) 450-500 ft-lb 
164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 ft-lb 
165 Check wheels, nms and mounting y 

166 Ensure tire pressure is at recommended pressure and record pressure and tread depth (min 2/32") •y 

<= Front of Trailer 

Prssiuie Tiead Depth Pressure Tread Depth 

<= Front of Trailer 
RMO 100 RRO 10^ 1? 

<= Front of Trailer RMI I or 2 RRI 1.00 <= Front of Trailer 
LMI loo •21 LRI I or 3^0 

<= Front of Trailer 

LMO 20 LRO lor 30 
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HALLIBURTOIM 
HRB/?|HrrY/FB4K/t?^ln PRQ TRii?r 

r-'i 
CL-GL-HAL-1EM-PREV-S93B 

ENGINE RUN UP (indicate units of measure) CH 
167 Check all gauges for functionality and clanty / 
168 Record voltmeter Meter 1 Meter 2 Volt 

169 Record engine oil pressure at 1000 rpm LH/FRT '•:.0 RH psi/bar 

170 Record air pressure that compressor unloads psi/bar 

171 Record sand screw maximum RPM OP rpm 

172 Record hydraulic psr LH/FRT RH Record hydraulic psr LH/FRT RH psi/bar 172 

Parallel Charge ^/A psi/bar Suction Centrifugal VA /•^4! psi/bar 

172 

Parallel LA#1 .2 AD psi/bar Agitator 1 1 psi/bar 

172 

Parallel LA #2 psi/bar Discharge Centrifugal psi/bar 

172 

Common Charge /^M psi/bar Discharge Cent Charge psi/bar 

172 

Engine Fan .r,o psi/bar Case Drain o psi/bar 

172 

SS#1 psi/bar Return o psi/bar 

172 

SS#2 -'00 \ / psi/bar Loop o \ 
psi/bar 

173 Record Hydraulic oil temperature 70 •F 

174 Ensure no oil leaks and recheck oil to verify proper level y v/ 

ENVIRONMENTAL CH 

175 Dispose of ail waste properly Ensure all spills are cleaned up and properly contained y 
REQUIRED PAPER WORK 

176 Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 
Coast Guard, etc) 

Ky^ 

177 Verify that proper company logos and decals are installed as per the Branding initiative. Verify that 
the SAP eauioment number is clearly marked on the unit fsee the ESG Brandina web oaae for 
guidelines) 

y 
178 a Record date of DOT/CVIP and/or state annual inspection sticker (If 

applicable) Replace sticker if within 90 days of expiration date 
Date 

178 

b Was a hew DOT/CVIP sticker applied? (Circle response) Yes (asP 

178 

c Signature | Date , 

179 Install new sticker to indicate when the next PM is due \y 

180 Record date when next PM is due Date 

181 Record hours/miles/km when next PM is due. Q 7^' f Ijf 1 Hour/Miles/KM 

i 
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HALLIBURTON 
HJBBffjbjfJixffiRAIWqgt. PRft Trailer CL-GL-HAL-IEM-PREV-S93B 

LIST ALL REPAIRS THAT WERE FOUND DURING THE INSPECTION. THIS UST WILL BE USED AS A TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

1 /T"irjvh '/"-7 /A^ W /y 4^'i /•> 1^3',6r 1 

A X\A^9f -/VJ-IU /Clf/fl, ^ 

1 

Mechanic name; Approval acquired 

1 

Repair date Maintenance order # 

2 lr>rA\^. Cop il 2 2 

Mechanic name Approval acquired 

2 

Repair date Maintenance order # 

3 3 3 

Mechanic name Approval acquired. 

3 

Repair'date' Maintenance order # 

4 4 4 

Mechanic name. Approval acquired. 

4 

Repair date Maintenance order # 

5 5 5 

Mechanic name Approval acquired 

5 

Repair date Maintenance order #: 

6 6 6 

Mechanic name Approval acquired 

6 

Repair date Maintenance order # 

7 7 7 

Mechanic name Approval acquired. 

7 

Repair date- Maintenance order #. 

8 8 8 

Mechanic name Approval acquired 

8 

Repair date Maintenance order # 

9 9 9 

Mechanic name: - Approval acquired: 

9 

Repair date - Maintenance order # 

10 10 10 

Mechanic name Approval acquired 

10 

Repair date. Maintenance order # 

Report any errors found on check sheet to supervisor 
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rYV>r\-V 

HRB/Slunv/FBaKyGEL PRO Tr;.»«r 
HALLIBURTOIM 

CL-GL-HAL<tEM-PREV.$93S 

Equipment# 
Itaeerd PH Mater taodbig 

(VarHy motor funetiono 
propotly) 

Shop location DATE 

—hiLS Ha/nfr o 
[Create I 

5-3/-M 
MM 3 
Where was 

V = OK F - Fail (cAata RPM order) WA = not appllcabia 
ISHbp iFietd 

Ct<ec»( SAP maintenance order history for componeni replacement/recent repaira as requifed 
17" 

Haniburton Energy Services certifies^ this vehige has passed an inspection In accordance with 49 CFR 396 17 
(USA only) | Mechanic s^nature^^-7^ 
Employee Naihe and Numtier Date; 
Employee Name and Numtrer. Date-
Employee Name and Number Date; 

SAFETY 

Conduct safety huddle prior to wort to Identity safetyTiazartis 
Lo::k out tag out'imit ,is |;or HK1S,g;ror.cdijres. 

Wear appropriate PPE before beginning woric. 
SAFETY EQUIPMENT CH 

4 icheclt fiio extinguisher mounbng bracket and latch assembly 
5 IchecH for current inspection date on Bre exCnBuishef. Replacre fire extinguisher if not current 

ENGINE INSPECTION LH/FT RH 
Check air intake system hoses, piping, housings and connections for leaks, and/or damage 
or missing parts 
Check proper operation of air restnction gauge 
Re^ace air filtets 
inspect to insure air intake covers are in place 

10 Test emergency shutdovn devices if equipped 
A. With engine water temperature at least 100'F. and engine operating at 1000 RPM. 
activate emergency kilt switch Engine should stop and lig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the fbllcwing lest 

Activate the engme over speed function In the CAT ET 
Slowly increase engine rpm until rig saver actovates 

B. Bisure rig savers are property latched In the open position after the test. 
11 
12 

Check radiator, mounts, supports and guards 
Check alt ho^, linw ̂  connections for leaks 

13 Check radiator for obstruction and condition 
14 
15 

cngcK wlant •#¥#! antf prgietfw tp m'pw 3* F Q) 
Check fan hub and fan assembly for proper operafion and condifion V 

16 Check_6ngine cooling system for contamination i/ 

17 Check ben condition and adjust If needed 
IB Pfeasute test codling systerh and cap w 19 Check pH and SCA and adjust as necessary (Non ELC coolant only] 
20 
21 

Change engine oil and filter 

"1^ 
Collect erigine oil samples and sutitrilt for analysis 

22 Check engine iubriCTbdn system for teaks or damage 
23 Ich^ condition of hot oil hoses 1/ 
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HRB/SlunvffB4W6EL PRO Tratter 
HALUBUPTON 

CL-GL-HAL-IEM-PREV-S93B 

ENOME tNSPECTlON {cont) LHffT RH 
24 Ctieck fuel system tor leaks 
25 CIreck fuel tank mounting and condition \y 
26 Check condition of fuel lines 
27 Change fuel fifterB 1/ 
26 Check fuel cap and vents 
26 On unitB that require Diesel Exhaust Fluid (DEF). ensure the DEF tank Is full 
30 Check exhaust system for leaks or damage 1/ 
31 Cheek fbr extiaust system missing parts, loose ihourits 
32 Check rain cap for proper mounting and operabon 
33 Check for cracks in muffler ffaiw or mounting - 1-^ 

34 Replace open crankcase ventilation fitter. SAP part # 101597134. Torque cap to 220 in/lbs A/fi 
35 Clean CRS head. SAP part«101597135 
36 Inspect spark plug for carbon buld up on CRS head Reidace with SAP part # 101597157 if / 
37 Replace any manifoid that is cracked / 

ELECTRICAL SYSTEM OH 
3.8 Check batteries condibon-dean as needed 
39 Check cables and winng for routing and condition 
40 Check batteiy box and cover condition and mounting 
41 Check alternator and wiring condition 
42 On FB4K units vfXn the 'duaHfahged' Leece-Neville alternator systeih, u^rade the charging system 

PEQ-13-008 
43 Check voltsge of alternator output and replace if needed 1/ 
44 Repair any light not wbiking property. Ch^ condition of reflectors and reflective tape 
45 Check winng for condition, property routed and secured V/ 

48 Ensure a iockable master power disconnect switch for LOTO has been installed in the battery box as 

AUXIUARYAm SYSTEM OH 
47 Check air system for leaks 
48 Check volume tank condition and drain condensate 
49 Verify operation of safety valve \y 

50" Check operation and condition of sahd screw vibratois m 
HYDRAULIC SYSTEMS LH/FT RH 

51 Check fcirlealw ̂  oil level 
52 Check condition of hoses and routing LT 

53 Check hydraulic pumps for leaks and mounting 
54 Check hydraufic motors for teaks and mounting 'iy 

55 Check hydraulic control valves for leaks and mounting 
56 Check oil cooler tor leaks and condition 
57 Change ell hydraulic fillers including high pressure and case drain filters on ail units 

equipped with electro-hyd controlled syslms as required 
58 Check automatic tub level valve for operation 

BLENDEiG TUB AND MANIFOLD CH 
59 Check tub mounting 
60 Check turtiinaagltatw 
61 Check for leaks iT 
62 Check condition of tub screen and bdls. l/-
63 Ensure that all suction and ctischargs manifold outlets have tethered caps installed 
64 Check condition of tub screen and bolts. Refer to bulletin SEQ-00-011 
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HRB^atfffY/FB4K/gEL PRO Tntllffr 
HALLIBURTON 

CL-6L-HAL-IEM.PREV.693B 
GEL STORAGEHYDRATION TANK CH 

85 Check mounting -
68 Check hatch cover for operation and damage 
6/ Check hatch latching devices for operation and damage 
6B Ensure sealing surface is clean and gasket is In good condih'on 
69 Check hatch vent for operation and damage 
70 Check turbine agitator 
71 Check shaft motor coupling l/ 
72 Check for leaks l/ 

GAUGE PANEL LH/FT RH 
73 iCheck panei mounting and latch pins u--

WALKWAY AND SUPPORTS CH 
7< Check all mounting for cracks and damage I/. ̂  
75 Check for secure mounting of attached components 
76 Check stairway for oparetion 
77 Lubncata joints on stair way 1 
78 Check hydraulic cylinder for mounting and leaks 
79 Check fluid levd in reservoir 
BO Check switch connections and mounting 1 

CONTROL HOUSE/STANDS CH 
81 Check operation of throttles 
82 Check cab mounts and condition 
83 Chedr doors, latches and windows 
84 Check mounting and condition of Instrument panels and cabinets 
85 Check for broken switches and gauges —^ 
86 Check condition of electrical components 
87 Check control stand for secure mounting -
88 Check hydraulic Controls for leaks and operation 

SANDSCREWS CH 
89 Check mounting supports and safety latch. 
90 Check sand screw mounting botts on FB4K for fighlness and wear. 
91 Check for proper operation. 1/ 

62 Check fOr damage or wear. 
93 Lubricats all rollers and safety latch. 
94 Check valves and hoses on Injection system \y 

95 Check mounting of motore. v" 
DRY ADDIT/VE SYSTEM CH 

96 Cheek condition of feeder and screw. t/" 
97 Check gear box oil level and condition I/' 

68 Ensure Hopper Grate is in good condition and bolted in place l/ 
CHEMICAL TRANSFEfVLiamO ADDITIVE SYSTEM CH 

99 Check condition of tanks, connection, hose and mounts. 
100 Check mounting of micro motion meters and controllars if applicable. i/ 
101 Check mountina of pumps, hoses, and encoders or counters. 1/' 

CENTRIFUGAL PUMPS REC sue DIS 

102 Check oil level in pumps and lubn'cale. 
y 

103 Check mounts for cracks, wear or missing parts 
104 Check for leaks and loose parts 1/ 
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HROTtunv/FB^lWEL PRO Tnilln 
HALLIBURTON 

CL-GL-HAL-IEM-PREV-Sne 
u-joms AND DRIVE UNES CH 

105 Check U-ioints and drive shafts for loose parts or damage 
106 Lubricate drive line and iH«nts 
107 Check guard condition and verify proper and secure mounting 

GEAR eOX LH/Ff RH 
108 Check mounts. 
109 Check oil level and for contamination Proper gear box oil is Chevron Delo Syngear75W90 

SAP 101434286 l/' 
110 Inspect vents t/-
111 Check gear box for leaks. iV 

CLUTCH AND UNKAGE LH/FT RH 
112 Check clutch and adjust if needed •-
113 Check linkage for loose or missing parts 
114 Lubricate bearing and linkage 

CRANE sue DIS 
115 Check mounting 
116 Check electrical oormaction 
117 Chcdt pinning devices 
116 Chedt for proper operation 
119 Check electrical cables and connections 
120 Check cable and hook 
121 Check for required decals 

SACKELEVAfOR CH 
122 1 0

 1 

123 Check mounbng for damage or loose bolts \ 
124 Check Cham adjustment • 
125 Check raders and slides 1 

CHASSIS COUPLING DEVICES AND LANDING GEAR CH 
126 Check for proper operation 
127 Check for damage and wear 
128 Check king pin with gauge fVr? 
128 Lubricate as required 

BLOWER CH. 
130 Verify blower la mounted properly and fasteners are secure 
131 Check drive coupSng for condition and lubricabon 
132 Lubricate Mower box at fittings 
133 Check oii level In bkmnr box reservoir 
134 Check conbols for mountng and operating labels 
135 I f j 1 I

 
G

 

CO
 8
 l
 

—
1 1 

rpm 

136 Check air filter, plumbing, and filter housing 
137 Check discharge piping and venfy valve operation \y' 

GENERATOR CH . 
136 Check generator for proper operation 
139 Check output voltage (120) and hertz (60) 
140 Check 1 lOvac fghting system t/ 
141 Check for secure mounting 
142 Check hydrauh'c motor coupling !/<• 
143 Check cables and connections 
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HBaSfgnY/FB4W6EI. PRO Tnilgr 
HALLIBURTON 

CL.GL*HAL-iEM.PREV-S93B 
MOV AND HOSE RACKS CH 

144 Check all iron and hose securmg devices. Assure all hoses. Fittings, valves, etc are held securely m 
place. i/ 

145 Check for secure mounting of racks and all storage devices 
FRAME AND SUSPEMStOM CH 

148 Check an mounts for missing twtts and damage 1^ 
147 Check ftame for cracks and damage 
14B Check safety guards for secure mounting and placement 
14B Check suspension components 1 y' 

150 Check bumpers and fendere for mounting and damage V/ 
151 Lubricate chassis and components 
152 Check mounting and condition of mud flaps. Ensure reflective tape assembly is attached to mud flap 

brackets. P 
BRAKES CH 

153 Check all brake components h}t\ 
154 Check brake lining condition & thickness %' mm (6.3Smm) 
155 Check brake hoses for certified martcfngs and conditions 
156 Ensure atl hoses from valves to spring brakes are wrapped with protective material 
157 Check condition of glad hands 
156 Check brake hoses for roUbng and supports every 15 inches 
159 Perfomv DOT brake funcfion test (Tractor Protection Valve TesQ or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of tha systems control valves) 

160 Check brake acflustmenis using travel method and record measurement 

es: Front Of Trailer 
RF RM RR ) 

es: Front Of Trailer 
LF LM LR 

TMES AND WHEELS CH . 
161 Inspect wheel hubs and seals, check oil level t/ 
182 Check wheel beatings for excessive play. (Wheel must be off the ground with brakes released) 
163 Cfieck tires per regulatory requirements v/ 
164 Torque all wheels to manufacturers specifications 164 

Double Cap Nut Disc Wheel fmner and outer) 45{>-500ft'lb 
164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 R-lb 
165 Check wheels, n'ms and mounting 
166 Ensure tire pressure is at recommended pressure and record pressure and tread depth (min 2/32') 

cs Front of Trailer 

Pdnun TKMOfRBI PflBWura riudOmi 

cs Front of Trailer 
RMO //5iO RRO 

cs Front of Trailer RMI RRI //iS 'AM cs Front of Trailer 
LMI ion LRI uJ) 

cs Front of Trailer 

LMO LRO AM 
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HRB/SI»m//FBaK/GEL PRO Tmll»r 
HALLIBURTON 

CL-GL-HAL-IEM-PREV-693B 

ENGINE RUN VP QndfeatB units of measure 
167 [Checlc all gauges for ftinctionality and clariiy 

CH. 

Record voHmeter 166 M«Mr1 MaMr 2 Veil 
169 Record engine oil pressure at 1000 rpm LWFRT RH 
170 Record air prawure that compressor unloads ptVbar 
171 Record sand screw maximum RPM rpm 
172 Record hydraulic psi: LH/FRT RH 

psIAar 
Record hydraulic psi: LH/FRT 
Suction Centrifugal 

RH ptvur 
Parallel Ctiarfle piiAar 
Parallel LA#i I pcUbv mi peUber 
Parallel LA #2 £in pmllber Discharge Centrifugal ppUbar 
Common Charge paifltir Discharge Cent Charge ptUbar 
Engine Fan piUbir CaseOrairi 
SSffI 
SS«2 

WMcasa 
iRTS^i'lSSai 

Return 
Loop 

173 Record Hydraulic oil temperalure 

ptitar 

n 
ptlTbar 
ptUbir 

174 Ensure no oil teaks and rechacK oil to venfy proper level 
ENVIRONMENTAL 

175 iDispose of all waste properly Ensure all spills are cleaned up and properly contained." 
CH 

176 
REQUIRED PAPER WORK 

Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 
Coast Guard, etc) 

177 Verify that prefer company logos and decals are installed as per the Branding initiative Verily that 
the SAP equipment number is dearly marked on the unit (see the ESG Branding web oaoe for 
guidelines). 

Record date of OOT/CVIP and/or state annual inspection sticker (if 
applicable) Replace sticker If within 90 days of extriratton date. 

176 \SLUOI3 
I 7M 

179 

[Was a neijcDQT^VIP pM^^li^? (Circle response) 
Pits 

Install new sticker to indicate when the next PM is due 
160 Record date whan next PM is due. Dato 
181 Record hours/miles/km when next PM is due HeuiiMliaarKM 
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HRffShriY/FMtVfiSI. PRO Trailer 
HALLIBURTON 

CL-eL-HAU-IEM-PREV-S93B 

USTALLREPAIRS mAT WERE FOUND DURING THE INSPECTION. THISLISTWILL BEUSEDASA TOOL 
TO RESCH£DL/L£ ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

1 iJ/yi't ir'rj^/>nl i/D Jvar (ixA M'f Dcr-fcrAA T">(Tr 1 

-Rrrxtp • ' 

1 

Mechanic naJhe: Approval acquirad-

1 

Reps'ir daie- Maintenance order# 
2 IJi/lif r\ac:F^ I/O OA -pT/cvr- <j~h AA-V r>pr\^f*v\ fc"-kri\ 2 

vt> -iirA ^rir iri-i po i nnn i ir 
2 

Mechanic name; Approval acquired 

2 

Repair date: Maintenance order #-
3 3 3 

Mechanic name- Approval acquired 

3 

Repair date Maintenance order# 
4 4 4 

Mechanic name Approval acquired 

4 

Repair date Maintenance order# 
S Oi'M /lot hii/t -f/miL -hi Afaia aaoj^hoit-/'JYUJJ S 

inFOrlari /-."aCrh /-V -h TXC 

S 

Mechanic naitis- »• -J • ' • Approval acquired 

S 

Repairdate Maintenance order# 

e <^ikic[d .5rrp\.t 'WF A /'ni)lHi rtopa^-e -hap e e 

Mechanic name: Approval acquired 

e 

Repair date Maintenance order # 
7 CrfP (J A/PrL-Sf 'to.p "few t^rfvxfr 7 7 

Mechanic name /Approval acquired 

7 

Repair date Maintenance cider #. 

6 6 6 

Mechanic nome' Approval acquired 

6 

Reptfr date Maintenance order# 

9 • 9 • 9 • 

Mechanic name Approval acquired 

9 • 

Repair date- Maintenance order#. 

10 10 10 

Mechanic name- 1 Approval acquired 

10 

Repair date | Maintenance order# 

Report any errors found oil check sheet to supervisor 
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KAi-iijaurrrohs 
liE;B/9H,>rY/Fp4K/gPLPRP Trailgr CL-GL-HAL.IEM-PREV-S93B 

Equipment# 
Record PM Meter reading 

tVonty metor lunclions 
properly) 

Shop location DATE 1 1 hMi'f 
MO# V = OK F = Fall (Create RPM order) N/A = not applicable 

Where was PM performed' [Vendor 1 [Shop j [Field [ 
Chedc SAP maintenance order history for component replacement/recent repairs as required 

Halliourton Energy Services certifies that this vehicle has passed an inspection in accordance with 49 CFR 396 17 
(USA only) [ Mechanic signature; 
Employee Name and Number: Date. 
Ernpioyee Name and Number Date 
Employee Name and Number. Date 

1 SAFETY \ 
1 .bck diii jag but uhipas;per;HMS:proc^ 
2 Conduct safety huddle prior to w/ork to identify safety hazards 
3 Wear appropriate PPE before beginning work. — 

1 SAFETY EQUIPMENT \ CH 
4 Check fire extinguisher mounting bracket and latch assembly y 

5 Check for current inspection dale on fire extinguisher. Replace fire extinguisher if not current y 

[ ENGINEJNSPECTION \ : LH/FT RH 
6 Check air intake system hoses, piping, housings and connections for leaks, and/or damage 

or missing parls 
i 

7 Check proper operation of air restriction gauge 
8 Replace air filters y 

9 Inspect to insure air intake covers are in place y 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 

fi*-

1 
1 
1 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least 100'F, and engine operating at 1000 RPM, 
activate emergency kill sv/itch. Engine should stop and ng savers should close. Diagnose 
and repair savers il they fail to operate propedy. 

Far ECW controlled CAT engines use the CAT ET diagnostic soflware to perform 
the fotlovinng test: 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until ng saver activates 

B Ensure ng savers are properly latched in the open position after Lhe test. 
11 Check radiator, mounts, supports and guards 
12 Check all hoses, lines and connections for leaks y 
13 Check radiator for obstruction and condition y 
14 Check coolant ieve! and nrotection to minus 34' F f-37'1 CI .y 

15 Check fan hub and fan assembly for proper operation and condition y 

.16 Check engine cooling system for contamination y 

17 Check .beit_coi^il!qn and adjust if needed y 

18 Pressure test cooling system and cap y 

19 Check pH and SCA and adjust as necessary (Non ELC coolant only) 
20 Change engine oil and filter y 
21 Collect engine oil samples and submit for analysis h/ir 
22 Check engine Jufarication system for leaks or damage y 
23 Check condition of hot oil hoses y 

Process Owner Global Equipment Maintenance Manager 
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HRB/Sturrv/FB4KyGEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

ENGINE INSPECTION (cant) LH/FT RH 
24 Check fuel system for leaks 
25 Check fuel tank mounting and condition 
26 Check condition of fuel lines y 

27 Change fuel filters 
26 Check fuel cap and venis y 

29 On units thai require Diesel Exhaust Fluid (DEF), ensure Uie DEF tank is full itih 
30 Check exhaust system for leaks or damage 
31 Check for exhaust system missing parts, loose mounts 
32 Check rain cap for proper mounting and operation <-
33 Check for cracks in muffler flange or mounting 
34 Replace open crankcase ventilation filter. SAP part if 101597134 Torque cap to 220 in/lbs tJtri 
35 Clean CRS heao. SAP part»101597135 
35 Inspect spark plug for carbon build up on CRS head Replace v,/ilh SAP part // 101597157 if 
37 Replace any manifold that is cracked 

ELECTRICAL SYSTEM CH 
36 Check batteries condition-cloan as needed y 

39 Check cables and wiring for routing and condition y 
40 Check battery box and cover condition and mounting y 

41 Check alternator and wiring condiLon y 

42 On FB4K units with the "dual-ganged' Leece-Neville alternator system, upgrade tlie charging system 
as per tech bulletin PEQ-13-008-A. Create a seoarate MO to document and use assemblv code 
PEQ-13-008 

A/4-

43 Check voltage of alternator output and replace if needed y 
44 Repair any light not working properiy. Check condition of reflectors and reflecnve tape y 

45 Check wiring for condition, properly routed and secured y 
46 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 

oer Mechanic's Toolbox oortal issue 48709 y 

AUXILIARY AIR SYSTEM CH 
47 Check air system for leaks y 

48 Check volume tank condition and dram condensate y 

49 Verify operation of safety valve y 

50 Check operation and condition of sand screw vibrators y 

HYDRAULIC SYSTEMS CH 
51 Check for leaks and oil level y 

52 Check condition of hoses and routing y 

53 Check hvdraulic pumps for leaks and mounting y 
54 Check hydraulic motors for leaks and mounting y 

55 Check hydraulic control valves for leaks and mounting y 

56 Check oil cooler for leaks and condition y 

57 Change all hydraulic filters Including high pressure and case dram filters on all units equipped with 
electro-hyd controlled systems as required y 

58 Check automatic tub level valve for operation y 

BLENDING TUB AND MANIFOLD CH 
59 Check tub mounting y 

60 Check turbine agitator y 

61 Check for leaks y 
62 Check condition of tub screen and bolts. y 
C3 Ensure that all suction and discharge manifold outlets have tethered caps installed. y 

64 Check condition of tub screen and bolts. Refer to bulletin- SEQ-00-011 y 

Process Owner' Global Equipment Maintenance Manager 
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HfiB/Slurtv/F.g4K/gEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

GEL STORAGE/HYDRATION TANK CH 
65 Check mounting y 
66 Check hatch cover for opeiation and damage y 

67" Check hatch latching devices for operation and damage y 
68 Ensure sealing surface is clean and gasket is in good condition y 
69 Check hatch vent for operation and damage y 
70 Check turbine agitator y 

71 Check shaft motor coupling y 

72 Check for leaks y 

GAUGE PANEL LH/FT RH 
73 1 Check panel mounting and latch pms 

WALKWAY AND SUPPORTS CH 
74 Check all mounting for cracks and damage y 
75 Check for secure mounting of attached corhponents y 
76 Check" stainway for operation y 
77 Lubricate joints on stair way y 
78 Check hydraulic cylinder for mounting and leaks y 

79 Check fluid level in reservoir y 

"80 Check switch connections and mounting y 

CONTROL HOUSE/STANDS CH 
81 Check operation of tlirottles y 

82 Check cab mounts and condition y 
83 Check dbofs, latches and windows y 
84 Check mounting and condition of Instrument panels and cabinets y 

85 Check for broken switches and gauges 
"86 Check condition of electrical components y 

87 Check control stand for secure mounting y 
88 Check hydraulic controls for leaks and operation y 

SANDSCREWS CH 
89 Check mounting supports and safety latch. y 

90 Check sand screw mounting bolts on FB4K for tightness and wear y 
91 Check" for proper operation. y 

92 Check for damage or wear. y 

93 Lubricate all rollers and safety latch. y 

94 Check valves_and hoses on injection system y 

95 Check mounting of motors y 

DRY ADDITIVE SYSTEM CH 
98 Check condition of feeder and screw. y 
97 Check gear box oil level and condition. y 

98 Ensure Hopper Grate is in good condition and boiled In place y 

CHEMICAL TRANSFER/LIQUID ADDITIVE SYSTEM CH 
99 Check condition of tanks, connection, hose and mounts. y 

100 Check mounting of micro motion meters and controllers if applicable. y 

101 Check mounting of pumos, hoses, and encoders or counters. y 

CENTRIFUGAL PUMPS REG sue DIS 
102 Check oil levelm pumps and lubricate. y 

103 Check mounts' for cracks, wear or missing parts. y 

104 Check for leaks and loose parts y -
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CL-GL-HAL-IEM-PREV-«93B 

[ U-JOINTS AND DRIVE LINES CH 
105 Check U-jomts and drive shafts for loose parts or damage y 

106 Lubricate drive line and u-jomts y 

107 Check guard condition and verify proper and secure mounting y 

r GEAR BOX j LH/FT RH 
103 Check mounts. 
109 Check oil level and for contamination Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 
no Inspect vents. 
111 Check gear box for leaks 

1 CLUTCH AND UNKAGE LH/FT RH 
112 Check clutch and adjust if needed y 

113 Check linkage for loose or missing parts y 

11i Lubricate bearing and linkage y 

1 CRANE sue •IS 
115 Check mounting 
116 Check electrical connection 
117 Check pinning devices 
118 Check for proper operation 
119 Check electrical cables and connecuons 
120 Check cable and hook 
121 Check for required decals 

1 SACK ELEVATOR CH 
122 Check for proper operation 
123 Check mounting for damage or loose bolts 
124 Check Cham adjustment 
125 Check rollers and slides 

1 CHASSIS COUPLING DEVICES AND LANDING GEAR \ CH 
126 Check for proper operation y 
127 Check for damage and wear y 

128 Check king pin with gauge A 
129 Lubricate as required 0 

1 BLOWER \ CH 
130 Verify blower is mounted properly and fasteners are secure y 
131 Check drive coupling for condition and lubrication y 

132 Lubncate blower box at fittings y 

133 Check oil level m blower box leservoir y 
134 Check controls for mounting and operating labels y 

135 Check operation of blower. Record max blower rpm (not to exceed 1800 rpm) | rpm 

136 Check air filter, plumbing and filter housing y 
137 Check discharge piping and verify valve operation y 

r GENERATOR CH 
158 Check generator for proper operation y 
139 Check output voltage (120) and hertz (60) y 

140 Check HOvac lighting system y 
141 Check for secure mounting y 
142 Check hydraulic motor coupling r 
143 Check cables and connections j' 

Process Owner Global Equipment Maintenance Manager 
Approver: Larry Doweese Page 4 of 7 

Preventive Maintenance Check Sheet 
Revision Date S/1/2014 

HESI00249 



HRB./Slurrv/F-B4K/GELPRO Trailer 
H A L.L} ® 

CL-GL-HAL-IEM<PREV-S93B 

/RO/V AfifO HOSE RACKS CH 
144 Check all iron and hose securing devices Assure all hoses, fittings, valves, etc are held securely in 

place. 
145 Check for secure mounting of racks and all storage de_vices • 

FRAME AND SUSPENSION CH 
146 Check all mounts for missing bolts and damage 
147 Check frame for cracks and damage r 
148 Check safety guards for secure mounting and placement /• 
149 Check suspension components y 

150 Check bumpers and fenders for mounting and damage 
151 Lubricate chassis and components y 

152 Check mounting and condition of mud flaps. Ensure reflective tape assembly is attached to mud flap 
brackets. y 

BRAKES CH 
153 Check airbrake components y 

'154 Check brake lining condibon & thickness min (6.35mm) y 

155 Check brake hoses for certified markings and conditions y 

156 Efisure all hoses from valves to spring brakes are vjrapped with protective mate.nal y 

157 Check condition of glad hands y 

156 Check brake hoses for routing and supports every 15 inches y 
159 Perform DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

160 Check brake adjustments using travel method arid record measurement 

cr Front of Trailer 
RF RM RR 

cr Front of Trailer 
LF LM LR 

TIRES AND WHEELS CH 
161 inspect wheel hubs and seals, check o>t level y 

16? Check wheel bearings for excessive play (Wheel rfiust be off the ground with brakes released) K/tr 
163 Check tires per f^ulatory requirements y 

164 Torque all wheels to manufacturers specifications y 164 
Double Cap Nut Disc Wheel (inner and outer) 450-500 n-ib 

164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 fl4b 
165 Check wheels, rims and mounting y 

166 Ensure lire pressure is at recommended pressure and record pressure and tread depth (mm 2/32") y 

— Front of Trailer 

Pretsum TresjOaplh Prsstune TtailDmlti 

— Front of Trailer 

RMO RRO /(A>0 V, 
— Front of Trailer RMI RRI V — Front of Trailer 

LMI fiO LR! /rfv 

— Front of Trailer 

LMO (e.Q LRO -2L_ 
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HRB/g[Mrrv/FB4K/gEt. PRP Trailw 
HAL.UBURTOIM. 

CL-GL-HAL-IEM-PREV-S93B 

ENGINE RUN UP (indicate units of measure) CH 
167 Check all gauges for funcSonafity and clarity 
166 Record voltmeter Mater 1 Molar 2 Voll 

169 Record engine oil pressure at 1000 rpm LH/FRT ?5r RH pal/bar 

170 Record air pressure that compressor unloads / psl/bar 

171 Record sand screw maximum RPM rpm 

172 Record hydraulic psi. LH/FRT RH Record hydraulic psi: LH/FRT RH psi/bar 172 

Parallel Charge psl/bar Suction Centrifugal psl/bar 
172 

Parallel LA#1 psITbar Agitator psl/bar 

172 

Parallel LA #2 fPH psHbar Discharge Centrifugal psl/bar 

172 

Common Charge psilbar Discharge Cent Charge psl/bar 

172 

Engine Fan psl/bar Case Dram 9 psi/bar 

172 

SS#1 psilbar Return P psi/ltar 

172 

S5#2 psUbar Loop o psi/bar 

173 Record Hydraulic oil temperature •F 

174 Ensure no oil leaks and recheck oil to verify proper level 
ENVIRWIUENTAL CH 

175 iDiapose of ali waste properly. Ensure ail spills are cleaned up and properly contained. 
REQUIRED PAPER WORK 

176 Check regulatory documents and decals per State and/or Country Requirements <COT, CVIP, MMS 
Coast Guard, etc.) 

177 Verify that proper company logos and decals are installed as per the Branding Initiative. Verify that 
the SAP eoubment number is cleartv marked on the unit fsee the ESG Brandino web oaoe for 
guidelines). 

176 a Record date of DOT/CVIP and/or state annual Inspection sticker (If 
applicable). Replace sticker if within 90 days of expiration date. Dat* 

176 

b Was a new DOT/CVIP sticker applied? (Circle response) | YM NP 

176 

c Signature: | Dais 
179 Install new sticker to indicate when the next PM is due 
180 Record date when next PM is due | jt^ Date 
181 Record hours/mlles/km when next PM is due. I | HouitMiies/KM 

Process Owner Global Equipment Maintenance Manager 
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HALL?B4JS^TO^.i 
PRQ Tffikr CL-GL-HAL-IEM-PREV-S93B 

LIST ALL REPAIRS THAT WERE FOUND DURING THE INSPECTION. THIS LIST WILL BE USED AS A TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

1 
/?rB ^,1^ 

1 1 

Mechanic name Approval acquired. 

1 

Repaii date Maintenance order n. 

2 2 2 

Mechanic name' Approval acquired 

2 

Repair date: Maintenance order rr 

3 3 3 

Mechancr name- Approval acquired 

3 

Repair date Maintenance order P 

4 4 4 

Mechanic name* | Anproval acquired 

4 

Repair date j Maintenance order 

5 5 5 

Mechanic name Aoproval acquired-

5 

Repair date. Maintenance order e 

6 6 6 

Mechanic name Approval acquired. 

6 

Repair date Maintenance order n 

7 7 7 

Mechanic name' | Approval acquired 

7 

Repair date Maintenance order " 

8 8 8 

Mechanic name. Approval acquired 

8 

Repair dale' Maintenance order ft: 

9 9 9 

Mechanic name: Approvat acquired' 

9 

Repair date. Maintenance order If 

10 10 10 

Mechanic name. Approvnl acquired 

10 

Repair date Maintenance order ^ 

Report any eirors found on check sheet to supervisor 
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A 8 C D 
46 311580876 11124263 perform daily insp 05/12/2014 
47 311593016 11124263 ENGINE RPL'FUEL PRE5SURE SEN50R 05/14/2014 
48 311593018 11124263 LIGHTING SY5TEryl RPL LR 120v WORK LIGHT 05/14/2014 
491 311593021 11124263 TANK OlSP/MIX REP DA 43 05/14/2014 
501 311595784 11124263 5TARTING SY5TEM JUMP START 05/14/2014 
51 311612429 11124263 LA PUMP TS #7 05/14/2014 
52 311596232. 11124263 DRIVELINE RPL DIREa DRIVE 05/15/2014 
53 311596234 11124263 MIXING SYSTEM RPL 2 LOWER SAND SCREW 8EA 05/15/2014 
54 311599946 11124263 ELEaRONICT/S DISCHARGE VALVE FUNaiON 05/15/2014 
55 311599949 11124263 ELECTRONIC RPL 5 AMP FUSE MRS 7542 05/15/2014 
56 311599950 11124263 ELEaRONIC TESTED OPERATIONS HRS 7542 05/15/2014 
57 311612415 11124263 ENGINE RPL AIR FILTERS 05/19/2014 
58 311614477 11124263 LIGHTING SYSTEM RPL WORKLIGHTS 05/19/2014 
59 311614526 11124263 ELEaRONIC PARKER VALVE RPL 05/19/2014 
60 311614529 11124263 TANK DISP/MIX RPL TUB BYPASS LINE 05/19/2014 
61 311616143 11124263 MANIFOLD CUSTOM BUILD MANIFOLD 05/19/2014 
62 311598831 11124263 Perform S93BPM Inspection 7661 HR 05/21/2014 
63 311628025 11124263 ENGINE REP FLYWHEEL 05/21/2014 
64 311643834 11124263 ELEaRONIC REPAS FALSE RATE HRS 7765 05/26/2014 
65 311643835 11124263 ELEaRONIC REPLACED TUB LEVEL SENSOR 05/26/2014 
66 311649602 11124263 UPDATE FUEL FILTRATION TO FLEETGRD FH239 05/27/2014 
67 311659511 11124263 Perform S93BPM Inspection 7818 HR 05/31/2014 
68 311709452 11124263 Perform S93BPM Inspection 8091 HR 06/14/2014 
69 311795410 11124263 ELEaRONIC REPLACED PAPERWORK DENSO 06/29/2014 
70, 311591918 11124263 PERFORM E34A PM INSPEaiON DESTROYED IN 07/09/2014 

« 
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A B C D 
1 Equipment Description Sched start 
2 311333217 11124263 Perform S93BPM Inspection 6822 HR5 04/01/2014 
3 311417679 11124263 Replace valves 04/03/2014 
4 311417680 11124263 Repair oil leaks 04/03/2014 
5 311427108 11124263 Repair grounding cable 04/07/2014 
6 311431969 11124263 Perform 593BPM Inspection 7086 HR 04/11/2014 
7 311455567 11124263 remove fittings and hoses 04/14/2014 
8 311455665 11124263 perform daily msp 04/14/2014 
9 311455963 11124263 straightened threads on greese zert 7074 04/14/2014 
10 311473586 11124263 put jb weld on pinhole at weld suction s 04/16/2014 
11 311484574 11124263 oil leak at pan dram viv 04/20/2014 
12 311485700 11124263 blown fuse for AC fans 04/20/2014 
13 311506820 11124263 rear tail lamp mop 04/24/2014 
14 311333218 11124263 PERFORM E34A PM IN5PEaiON 7333 hours 04/25/2014 
15 311521321 11124263 ELEaRONIC T/5 5UaiON MAG METER 04/26/2014 
16 311526855 11124263 TRANSFER SYS RPL DISCHARGE PUMP 04/28/2014 
17 311523530 11124263 TRANSFER SYS RPL SAND SCREW 04/29/2014 
18 311523531 11124263 TRANSFER SYS RPL SAND SCREW 04/29/2014 
19 311527350 11124263 ELEC WLD/DIS 04/29/2014 
20 311528584 11124263 DRIVE DEVICES REBUILD F/DRIVE SHAFT 04/29/2014 
21 311528585 11124263 STARTING SYS RPL ALTERNATOR BELTS 04/29/2014 
22 311528586 11124263 HYD SYS RPL HYDRAULIC FAN PUMP 04/29/2014 
23 311528587 11124263 LA SYS REBUILD LA PUMPS 04/29/2014 
24 311529448 11124263 MANIFOLD RPL 2",4" VALVES ON DISCHARGE 04/29/2014 
25 311529452 11124263 CENTRIFICALSUaiON TORQUE FLANGE BOLTS 04/29/2014 
26 311553100 11124263 MANIFOLD REP LEAKS 04/29/2014 
27 311528461 11124263 MANIFOLD REP SUaiON AND DICHARGE MANIFO 04/30/2014 
28 311531570 11124263 MIXING SYS REP/RPLTUB AGITATOR 04/30/2014 
29 311534472 11124263 FUEL SYS RPL D/S FUEL CAP 04/30/2014 
30 311536708 11124263 MANIFOLD RPL DISCHARGE MANIFOLD 04/30/2014 
31 311536709 11124263 MIXING SYS RPL Bin TUB LEVELING MANIFOLD 04/30/2014 
32 311499470 11124263 Perform S93C2 PM Inspection 7334 HR 05/01/2014 
33 311536696 11124263 FLOW METER RPL 8m FLOW METER 05/01/2014 
34 311536763 11124263 RPL RAIN CAP 05/01/2014 
35 311538222 11124263 HYD SYS RPL HYD FAN MOTOR 05/01/2014 
36 311538241 11124263 WHEELS RPL P/S FRONT AXLE WHEEL SEAl/BEA 05/01/2014 
37 311538348 11124263 SAFETY GRP RPL 2 FIRE EXTINGUISHERS 05/01/2014 
38 311540129 11124263 STARTING SYS RPL ALTERNATORS 05/02/2014 
39 311540526 11124263 TANK DISP/MIX RPL AGITATOR 05/02/2014 
40 311540529 11124263 ELECTRONIC REPL MAG PICKUP HRS 7334 05/02/2014 
41 311543020 11124263 LIGHT SYS RPL APPLETON WORK LIGHT 05/02/2014 
42 311543148 11124263 ADD CASE DRAIN LINES TO FB4K BLENDERS 05/02/2014 
43 311545260 11124263 LIGHTING SYSTEM REP MARKER LIGHTS 05/03/2014 
44 311578149 11124263 eng rpr fix leak at pan dram valve 05/11/2014 
45 311579152 11124263 direct drive locked up 7537 05/12/2014 
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1 A 8 C D 
1 
2 

Equipment Description Sched start 1 
2 311401630 11149190 ELEC RPL DRYADD FLEXIBLE COUPLING 04/01/2014 
3 311414792 11149190 • ELEC REP DISCHARGE HYD PRESSURE READI 04/03/2014 
4 311414793 11149190 ELEC REP SUaiON HYD PRESSURE READING 04/03/2014 
5 311400639 11149190 PERFORM S93B PM INSPECTION 2113 HRS 04/05/2014 
6 311422246 11149190 MIXING SYSTEM REP SAND SCREWS 04/05/2014 
7 311425450 11149190 TANKS DISPLACE /MIX REP DISCHARGE MANIFO 04/06/2014 
8 311428991 11149190 LIGHTING SYSTEM REP WORK LIGHTS 04/07/2014 
9 311428992 11149190 TANK DISP/MIX REP DA R3 04/07/2014 

10 311432313 11149190 LIGHTING SYSTEM RPL MARKER LIGHT 04/08/2014 
11 311432314 11149190 ENGINE RPL RIG SAVER 04/08/2014 
12 311432321 11149190 HYDRAULIC SYSTEM RPL SWAPPED LINES 04/08/2014 
13 311432322 11149190 LA PUMP 7 REP 04/08/2014 
14 311432913 11149190 TANK DISP/MIX RPLOBERDORFER PUMP 04/08/2014 
15 311436463 11149190 HYDRAULIC SYSTEM REP LEAK ON HOSE 04/09/2014 
16 311437572 11149190 HYDRAULIC SYSTEM ADJUST DRY ADD SPEEDS 04/09/2014 
17 311442119 11149190 ELEQRONIC RPL IMAGE 04/09/2014 
18 311442120 11149190 ELECTRONIC UPGRADE ACE 04/09/2014 
19 311498664 11149190 SAFETY GRP/SAND SCREW COVER 04/23/2014 
20 311512080 11149190 ELECTRONIC RPL SUCTION HYD PRESSURE TRA 04/25/2014 
21 311512081 11149190 ELECTRONIC RPL DISCHARGE HYD PRESSURE T 04/25/2014 
22 311521317 11149190 ELECTRONIC VERIFIED SETTINGS <(>&<)> CAL 04/26/2014 
23 311518523 11149190 TroubleshootTFM 04/27/2014 
24 311536707 11149190 MANIFOLD REMOVE DISCHARGE MANIFOLD 04/30/2014 
25 311543505 11149190 ADD CASE DRAIN LINES TO FB4K BLENDERS 05/02/2014 
26 311545259 11149190 HYDRAULIC SYSTEM RPL FAN MOTOR 05/03/2014 
27 311545850 11149190 CENTRIFICAL PUMP RPL COUPLER DISCHARGE P 05/03/2014 
28 311547923 11149190 TANK DISP/MIX REMOVE DESOMETER FOR TRAVE 05/04/2014 
29 311590205 11149190 ELECTRONIC TEST OPERATIONS 05/13/2014 
30 311590206 11149190 ELECTRONIC T/S LA2 OPERATIONS 05/13/2014 
31 311590207 11149190 ELECTRONIC AUTOTUNE SANDSCREWS 05/13/2014 
32 311612416 11149190 ENGINE RPL AIR FILTERS 05/19/2014 
33 311598832 11149190 PERFORM S93BPM INSPECTION 2448 HR 05/21/2014 
34 311629457 11149190 ELECTRONIC REPLACED KEYBOARD HRS 2448 05/22/2014 
35 311646660 11149190 ELECTRONIC RPL CONTROL SWITCH HRS2559 05/27/2014 
36 311647791 11149190 LIGHTING SYSTEM RPL WORKLIGHTS 05/27/2014 
37 311649603 11149190 UPDATE FUEL FILTRATION TO FLEETGRD FH239 05/27/2014 
38 311657892 11149190 TANK DISP/MIX RPL 8" VALVES 05/29/2014 
39 311602578 11149190 PERFORM E34A PM INSPECTION HRS 2594 05/30/2014 
40 311659512 11149190 PERFORM S93BPM INSPECTION 2623 HR 06/01/2014 
41 311724557 11149190 PERFORM S93BPM INSPECTION 2910 HR 06/14/2014 
42 311795408 11149190 ELECTRONIC REPLACED PAPERWORK DENSO 06/29/2014 
43 311667794 11149190 PERFORM E34A PM INSPECTION 07/29/2014 

HESI00255 





PRELIMINARY FIELD SERVICE REPORT 

Location. 

^AL:.'5UrTC^' - Carr.cnoeis 

1614 E. ROY E. FURMAN HWY 

CARMICHAELS PA 15320 

2007 Cat Blender (393) 

,Unit#: 11124263 

Mileage; 

Engine Hours: 7086.00 

CREW: Philip Frazier, Cody Palmer, Kenneth Stewart 

FSR Number 

Maint Order #: 

Start Time-

25964 

311431969 

4/11/2014 3.05 PM 

PM: B 

VIN#: 1M91H40207A211450 

Unit Code: SS3 

Tag #: 2654JJ 

Cleanup PM: 

SERVICES PROVIDED 

B AUXILIARY COMPONENT INSPECTION 

B BRAKE INSPECT / ADJUST 

B ENGINE OIL D&F 
Qty 76 CHEVRON - CHEV15/40H 

B REPLACE AIR FILTER(S) 
Qty 2 FLEETGUARD-AF4609 
Qly 2 FLEETGUARD-AF4a74 

B REPLACE FUEL FILTER(S) 
Qly-2 CAT-1R0755 
Qty: 1 CAT-3261543 

B REPLACE HYDRAULIC FILTER(S) 
Qty 4 FLEETGUARD - HF35000 

B REPLACE OIL FILTER{S) 
Qty. 2 CAT - 2752604 

B TORQUE LUGS 

FLUID LEVEL CHECKS/TOPOFFS 

Fluid Initial Level 

Engine Oil FULL 

Gear/Drop Box DS/F FULL 

Hydraulic Fluid (TopOff) LOW 

Radiator Coolant DS/F FULL 

Zircs DONE 

Qty Description 

32.00 CHEVRON HD 389 HAL (TX/OK) 

61.00 

Engine Run-Ups 

Engine 1 Run-Up 

Engine Idle 

Engine With 

Engine Max Run-Up 

Engine 2 Run-Up 

Engine Idle 

Engine With 

Engine Max Run-Up 

RPM 

1000 

RPM 

RPM 

1000 

RPM 

700 

RPM 

2128 

N/A 

RPM 

N/A 

PSI 

PSI 

PSI 

PSI 

PSI 

PSI 

60 

65 

82 

N/A 

65 

N/A 

HESI00256 



TIRES/BRAKES 

PSI: TREAD 32nd; 

BRAKE LINING: SLACK TRAVEL: 

HESI00257 



HALUBU^^TOFSO 
HRB/Slurrv/FB4K/GEL PRO Tra.lBr CL-GL-HAL-IEM-PREV-S93B 

Equipment # 
Record PM Meter reading 

(Venfy meter functions 
properly) 

Shop location DATE 

///2 ^ •%c Fi, 
"0' 3/<?/.«? V = OK F = Fail (Create RPM order) N/A = not applicable 
Where was PM performed'' ' [Vendor | ^ [Shop 1 [Field [ 

Check SAP maintenance order history for component replacement/recent repairs as required 
Halliburton Energy Services certifies that this vehicle has passed an inspection in accordance with 49 CFR 396 17 
(USA oniy) Mechanic signature-
Employee Name and Number: \A. Date 
Employee Name and Number- Date. 
Employee Name and Number Date 

SAFETY 1 
1 /ock'out taqroutTuriittaslper^HMSiprdcedures^s^Slftij 
2 Conduct safety huddle prior to work to identify safety hazards 
3 Wear appropriate PPE before beginning work. 

1 SAFETY EQUIPMENT CH 
4 Check fire extinguisher rnounting brack'et'-and latch assembly 
5 Check for,current inspection date on fire extinguisher. Replace fire extinguisher if not current 

1 . ENGINE INSPECTION LH/FT RH 
6 Check air intake system hoses, piping, housings and connections for leaks, and/or damage 

or missing parts , • 
7 Check proper operation of air restriction gauge 
B Replace air filters 
9 Inspect to insure air intake covers are in place \ 
10 Test emergency shutdown devices if equipped. 

A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 

\ 10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 

1 
\ 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 

/ 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least lOCF, and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close. Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET . ., 
Slowly increase engine rpm until rig saver activates Cy 

B. Ensure rig savers are properly latched in the open position after the test Sv; 
11 Che^ck radjator, mounts, supports and'guards 
12 Check all hoses, lines and connections for leaks-. 
13 Check radiator for obstruction and condition "H.; 
14 Check coolant level and orotection to minus 34* F f-37''t'ct 
15 Check fan hub and fan assembly for proper operajipri and condition 
16 Check engine cooiing system for contamination,. 
17 Check belt condition and adjust if needed „ 
18 Pressure test cooling system and cap 
19 Check pH and SCA and adjust as necessary (Non ELC coolant only) 
20 Change engine oil and filter 
21 Collect engine oil samples and submit for analysis 
22 Check engine lubrication system for leaks or .damage V 
23 Check condition of hot oil hoses ' " 

^ i k 

Process Owner: Global Equipment Maintenance Manager 
prover- Larry Deweese Page 1 ot 7 

Preventive Maintenance Check Sheet 
Revision Date 3/27/2014 
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7-« A i-L-l B UIR TO rsi! 
HRB/Slurrv/FBaK/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

ENGINE INSPECTION (cont) LH/FT RH , 
24 Check fuel system for leaks 
25 Check fuel tank mounting and condition 
26 Check condition of fuel lines 
27 Change fuel filters 
28 Check fuel cap and vents w 
29 On units that require Diesel Exhaust Fluid (DEF), ensure the DEF tank is full / 
30 Check exhaust system for leaks or damage / 
31 Check for exhaust system missing parts, loose mounts v/ 
32 Check ram cap for proper mounting and operation 
33 Check for cracks in muffler flange or mounting 1/ 
34 Replace open crankcase ventilation filter SAP part # 101597134 Torque cap to 220 in,lbs 
35 Clean CRS head SAP part # 101597135 \ 
36 Inspect spark plug for carbon build up on CRS head. Replace with SAP part # 101597157 if 
37 Replace any manifold that is cracked J/ 

ELECTRICAL SYSTEM CH , 
38 Check batteries condition-ciean as needed 
39 Check cables and wiring for routing and condition 
40 Check battery box and cover condition and mounting 
41 Check alternator and wiring condition 
42 On FB4K units with the "dual-ganged' Leece-Neville alternator system, upgrade the charging system 

as oer tech bulletin PEQ-13-008-A. Create a seoarate MO to document and use assemblv code 
PEQ-13-008 

43 Check voltage of alternator output and replace if needed 
44 Repair any light not working properly Check condition of reflectors and reflective tape 
45 Check wiring for condition, properly routed and secured 
46 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 

oer Mechanic's Toolbox oortal issue 48709 
AUXILIARY AIR SYSTEM CH 

47 Check air system for leaks 
48 Check volume tank condition and dram condensate * 
49 Verify operation of safety valve 
50 Check operation and condition of sand screw vibrators 

HYDRAULIC SYSTEMS LH/FT RH 
51 Check for leaks and oil level uA|/ 
52 Check condition of hoses and routing 
53 Check hydraulic pumps for leaks and mounting 
54 Check hydraulic motors for leaks and mounting * 

55 Check hydraulic control valves for leaks and mounting 
56 Check oil cooler for leaks and condition 
57 Change all hydraulic filters including high pressure and case drain filters on all units 

equipped with electro-hyd controlled systems as required 1 
58 Check automatic tub level valve for operation 

BLENDING TUB AND MANIFOLD CH 
59 Check tub mounting 
60 Check turbine agitator 
61 Check for leaks 
62 Check condition of tub screen and bolts. *— 
63 Ensure that all suction and discharge manifold outlets have tethered caps installed. Ly 
64 Check condition of tub screen and bolts. Refer to bulletin- SEQ-00-011 Ly 

Process Owner: Global Equipment Maintenance Manager 
Approver- Larry Deweese Page 2 of 7 

Preventive Maintenance Check Sheet 
Revision Date. 3/27/2014 
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H A i-i_{ e U « T 03V 
HRB^I»rrv^FB4K/GEL PRO Trailfir CL-GL-HAL-IEM-PREV-S93B 

GEL STORAGE/HYDRATION TANK CH 
65 Check mounting N-/ 

66 Check hatch cover for operation and damage 
67 Check hatch latching devices for operation and damage 
68 Ensure sealing surface Is clean and gasket is in good condition 
69 Check hatch vent for operation and damage ' 
70 Check turbine agitator w 
71 Check shaft motor coupling 
72 Check for leaks 

GAUGE PANEL LH/FT RH 
73 [Check panel mounting and latch pins 

WALKWAY AND SUPPORTS CH , 
74 Check all mounting for cracks and damage 
75 Check for secure mounting of attached components 
76 Check stairway for operation 
77 Lubricate |oints on stair way 
78 Check hydraulic cylinder for mounting and leaks 
79 Check fluid level in reservoir 
80 Check switch connections and mounting 

CONTROL HOUSE/STANDS CH 
81 Check operation of throttles 
82 Check cab mounts and condition 
83 Check doors, latches and windows 
84 Check rnounting and condition of Instrument panels and cabinets 
85 Check for broken switcties and gauges 
86 Check condition of electncal components 
87 Check control stand for secure mounting 
88 Check hydraulic controls for leaks and operation 

SANDSCREWS CH 
89 Check mounting supports and safety latch. 
90 Check sand screw mounting bolts on FB4K for tightness and wear 
91 Check for proper operation 
92 Check for damage or wear 
93 Lubricate all rollers and safety latch. 
94 Check valves and hoses on injection system 
95 Check mounting of motors 

DRY ADDITIVE SYSTEM CH 
96 Check condition of feeder and screw 
97 Check gear box oij level and condition »V 
98 Ensure Hopper Grate is in good condition and bolted in place 

CHEMICAL TRANSFER/LIQUID ADDITIVE SYSTEM CH 
99 Check condition of tanks, connection, hose and mounts C-/ 
100 Check mounting of micro motion meters and controllers if applicable 
"101 Check mounting of pumps, hoses, and encoders or counters 

CENTRIFUGAL PUMPS REG SUC^ DIS 
102 Check oil level in pumps and lubricate. 
103 Check mounts for cracks, wear or missing parts 
104 Check for leaks and loose parts. 

Process Owner- Global Equipment Maintenance Manager 
Approver- Larry Deweese Page 3 of 7 

Preventive Maintenance Check Sheet 
Revision Date 3/27/2014 
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H A LL.i B US^TOfS? 
HRBfSliirrv/FB4^^fi^l, PRQ Trailfii CL-G L-H AL-IEM-PR EV-S93B 

U-JOINTS AND DRIVE LINES OH , 
105 Check U-joints and drive shafts for loose parts or damage y 
106 Lubricate drive line and u-joints 
107 Check guard condition and verify proper and secure mounting 

GEAR BOX LH/FT RH 
108 Check mounts 
109 Check oil level and for contamination Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 
/ 

110 Inspect vents 
111 Check gear box for leaks 

CLUTCH AND UNKAGE Lh FT RH 
112 Check clutch and adjust if needed 
113 Check linkage for loose or missing parts 
114 Lubricate bearing and linkage 

CRANE S 10 DIS 
115 Check mounting 
116 Check electrical connection 
117 Check pinning devices 
118 Check for proper operation / 
119 Check electrical cables and connections 
120 Check cable and hook 1/ / 
121 Check for required decals < 

SACK ELEVATOR OH 
1221 Check for proper operation 
123 Check mounting for damage or loose bolts 
124 Check chain adjustment 
125 Check rollers and slides Nj 

CHASSIS COUPLING DEVICES AND LANDING GEAR OH 
126 Check for proper operation V-/ 

127 Check for damage and wear 
128 Check king pin with gauge 
129 Lubricate as required 

BLOWER OH 
130 Verify blower is mounted properly and fasteners are secure 
131 Check drive coupling for condition and lubrication 
132 Lubricate blower box at fittings 
133 Check oil level in blower box reservoir 
134 Check controls for mounting and operating labels 
135 Check operation of blower. Record max blower rpm (not to exceed 1800 rpm) rpm 
136 Check air filter, plumbing, and filter housing 
137 Check discharge piping and verify valve operation 

GENERATOR CH . 
138 Check generator for proper operation 
139 Check output voltage (120) and hertz (80) 
140 Check 1 lOvac lighting system 
141 Check for secure mounting 
142 Check hydraulic motor coupling 
143 Check cables and connections 

Process Owner- Global Equipment Maintenance Manager 
Approver: Larry Deweese Page 4 of 7 

Preventive Maintenance Ctieck Sheet 
Revision Date 3/27/2014 
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HAL-i-ieui^Tsrv? 
HRB/Stufrv/FB4K/GEL PBQ Trailer CL-GL-HAL-IEM-PREV-Sg3B 

IRON AND HOSE RACKS CH 
144 Check all iron and hose securing devices Assure all hoses, fittings, valves, etc are held securely in 

place 
145 Check for secure mounting of racks and all storage devices 

FRAME AND SUSPENSION CH 
146 Check all mounts for missing bolts and damage 
147 Check frame for cracks and damage 
148 Check safety guards for secure mounting and placement 
149 Check suspension components 
150 Check bumpers and fenders for mounting and damage > 
151 Lubricate chassis and components r 
152 Check mounting and condition of mud flaps Ensure reflective tape assembly is attached to mud flap 

brackets. 
BRAKES CH , 

153 Check all brake components 
154 Check brake lining condition & thickness %" mm (6.35mm) 
155 Check brake hoses for certified markings and conditions 
156 Ensure all hoses from valves to spring brakes are wrapped with protective material 
157 Check condition of glad hands > 
158' Check brake hoses for routing and supports every 15 inches 
159 Perform'DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

* 

160 Check brake adjustments using travel method and record measurement 

<= Front of Trailer 
RF RM RR 

<= Front of Trailer 
LF V r LM v' LR 

TIRES AND WHEELS CH 
161 Inspect wheej hubs and seals, check oil level 
162 Check wheel bearings for excessive play (Wheel must be off the ground with brakes released) \AU 
163 Check tires per regulatory requirements 
164 Torque all wheels to manufacturers specifications 164 

Double Cap Nut Disc VVheel (inner and outer) 450-500 ft-lb v^c 
164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 ft-lb 
165 Check wheels, nms and mounting 
166 Ensure tire pressure is at recommended pressure and record pressure and tread depth (mm 2/32") 

c= Front of Trallcr 

Pressure Treed Depth Pressure Tread Depth 

c= Front of Trallcr 
RMO '\0:> RRO //IJ 

c= Front of Trallcr RM! RRI \d.i c= Front of Trallcr 
LMI Lfc/L- LRI L<b 

c= Front of Trallcr 

LMO LRO It).; 

Process Owner: Global Equipment Maintenance Manager 
Approver' Larry Deweese Page 5 of 7 

Preventive Maintenance Ctieck Sheet' 
Revision Date. 3/27/2014 
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HRB/Rlurn//FB4K/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

ENGINE RUN UP (indicate units of measure) CH 
167 Check all gauges for functionality and clarity y 
168 Record voltmeter Meter 1 Meter 2 Volt 

169 Record engine oil pressure at 1000 rpm LH/FRT RH psi/bar 

170 Record air pressure that compressor unloads 1 psi/bar 

171 Record sand screw maximum RPM rpm 

172 Record hydraulic psi LH/FRT RH Record hydraulic psi LH/FRT RH psi/bar 

Parallel Charge psi/bar Suction Centrifugal psl.'bar 

Parallel LA 1^1 psI/bar Agitator psi''bar 

Parallel LA #2 psI/bar Discharge Centrifugal psi/bar 

Common Charge / 
psi/bar Discharge Cent Charge psi/bar 

Engine Fan / psI/bar Case Dram psi/bar 

SS#1 r psI/bar Return psi,'bar 

SS#2 psI/bar Loop psi'bar 

173 Record Hydraulic oil temperature "F 

174 Ensure no oil leaks and recheck oil to verify proper level 
ENVIRONMENTAL CH 

175 1 1 Dispose of all waste properly Ensure all spills are cleaned up and properly contained. 
REQUIRED PAPER WORK 

176 Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 
Coast Guard, etc) 

y 
177 Verify that proper company logos and decals are installed as per the Branding initiative Verify that 

the SAP eouipment number Is clearly marked on the unit (see the ESG Brandina web oaae for 
guidelines). 

-y 
178 a Record date of DOT/CVIP and/or state annual inspection sticker (if 

applicable). Replace sticker if within 90 days of expiration date y Date 

b Was a new DOT/CVIP sticker applied'' (Circle response) Xes No 

c Signature- Date 

179 Install new sticker to indicate when the next PM is due / 
180, Record date when next PM is due. 1/ Date 

181 Record hours/miles/km when next PM is due 1 Hour/Mlles/KM 

Process Owner: Global Equipment Maintenance Manager 
Approver- Larry Deweese Page 6 of 7 

Preventive Maintenance Check Sheet 
Revision Date. 3/27/2014 
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HAt-LJeUW-rOM 
HRB/Slurrv,FB4K/GEL PRO Trailer CL-GL-HAL-«EM-PReV-S93B 

LIST ALL REPAIRS THAT WERE FOUND DURING THE INSPECTION. THIS LIST WILL BE USED AS A TOOL 
TO RESCHEDULE ANY RO'AIRS THAT WERE FOUND DURING PM INSPECTION. 

1 

Mechanic name. Approval acquired 

Repair date. Maintenance order # 

2 

Mechanic name. Approval acquired 

Repair date- Maintenance order # 

3 

Mechanic name Approval acquired 

Repair date. Maintenance order # 

4 

Mechanic name Approval acquired 

Repair date Maintenance order It 

5 

Mechanic name; Approval acquired. 

Repair date- Maintenance order # 

6 

Mechanic name Approval acquired: 

Repair date Maintenance order H 

7 

Mechanic name. Approval acquired 

Repair date Maintenance order # 

B 

Mechanic name Approval acquired 

Repair date Maintenance order It 

9 

Mechanic name Approval acquired-

Repair date- Maintenance order H 

10 

Mechanic name Approval acquired 

Repair date Maintenance order # 

Report any errors found on check sheet to supervisor 

Process Owner Global Equipment Maintenance Manager 
Approver: Larry Deweese Page 7 of 7 

Preventive Maintenance Check Sheet 
Revision Date 3/27/2014 
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3d 

HRB/S, jrrv.'FB4K.'GEL PRC Trailer C^-GL-HAL- EW-PREy-S93C2 

Where was PM performed"' 

Halliburton Energy Services certifies that this vehicle has passed an inspection in accordance with 49 CFR 396 17 
(USA only) | Mechanic signature 
Employee Name and Number •TS'tf b" ~P 

Equipment # 

\ I 

Record PM Meter reading 
(Verify meter functions 

property) 

7.3 3:i 

Shop location DATE 

'//aWiU 
V = OK F = Fail (Create RPM order) N/A = not applicable 

[Vendor I Shop 1^^^^ [Field j 
Check SAP maintenance order history for component replacement/recent repairs as required 

Check for technical bulletin updates. Check for latest OEM ECM updates 

Employee Name and Number: 
Employee Name and Number C.Ci'o<:s,V. - S3303S 

Date 
Date 9-/ 
Date V-2 9 

12 

13 

21 

SAFETY 

***** Lock out tag out unit as per HMS procedures. 

Conduct safety huddle prior to work to identify safety hazards 
Wear appropriate PPE before beginning work. 

SAFETY EQUIPMENT 
Check fire extinguisher mounting bracket and latch assembly 
Check for current inspection date on fire extinguisher. Replace fire extinguisher if not current 

ENGINE INSPECTION 
Replace engine if engine hours exceed 10,000 hours 5000 hours for Detroit 

Check air intake system hoses, piping, housings and connections for leaks, and/or damage 
or missing parts 

fir 

14 
15 
16 
17 
18 
19 
20 

22 
23 

Remove radiator and have cleaned at approved radiator shop 

Replace air restnction gauge 
Replace air filters 
Inspect to insure air intake covers are in place 
Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 100° F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate properly 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test" 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test 
Check radiator, mounts, supports and guards 
Change all coolant hoses and check lines and connections for leaks 

Change coolant and ensure protection to minus 34 F (-37°) C)(CC.O(AI>AM:, 
Pressure test cooling system and cap 
Check pH and SCA and adjust as necessary (Non ELC coolant only) 
Change engfaiDoil and filters 
Collect enjTne oil samples and submit for analysis 
Check engine lubrication system for leaks or damage 
Check condition of hot oil hoses 
Check fuel system for leaks 
Check fuel tank mounting and condition 

CH 

7 LC 

ct. 

Process Owner. Global Equipment Maintenance Manager 
Approver- Larry Deweese Page 1 of 7 
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HRB/giurTV,'Fg4K.<5EL PRg "rai.sr C^-GL-rtAL-.EM-PREV-S93C2 

ENGINE INSPECTION (cont) LH/FT RH 
24 Check condition of steel fuel lines il 
25 Check condition of fuel lines 1 
26 Change fuel filters 
27 Check fuel cap and vents 1 

26 On units that require Diesel Exhaust Fluid (DEF), ensure the DEF tank is full 
29 Check exhaust system for leaks or damage F 
30 Check for exhaust system missing parts, loose mounts CC 
31 Check ram cap for proper mounting and operation P 
32 Check for cracks in muffler flange or mounting 1 CLC 
33 Replace open crankcase ventilation filter SAP part # 101597134 Torque cap to 220 in/lbs 
34 Clean CRS head SAP part # 101597135 \A-
35 Inspect spark plug for carbon build up on CRS head Replace with SAP part# 101597157 if 

necessary 
36 Replace any manifold that is cracked CC 
37 Check and adjust overhead as per OEM service manual guidelines 

ELECTRICAL SYSTEM OH 
38 Check batteries condition-clean as needed CvS 
39 Check cables and wiring for routing and condition 
40 Check battery box and cover condition and mounting 
41 Replace alternators and belts 
42 On FB4K units with the "dual-ganged' Leece-Neville alternator system, upgrade the charging system 

as oer tech bulletin PEQ-13-008-A Create a seoarate MO to document and use assemblv code 
PEQ-13-008 

43 Check voltage of alternator output and replace if needed 1 

44 Repair any light not working properly. Check condition of reflectors and reflective tape f 
45 Check wiring for condition, properly routed and secured 
46 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 

oer Mechanic's Toolbox ooital issue 48709 cCS 
AUXILIARY AIR SYSTEM CH 

47 Replace air compressor / 
48 Check for leaks and service dryers / 
49 Check volume tank condition and drain condensate / 
50 Venfy operation of safety valve / 
51 Check operation and condition of sand screw vibrators / 

HYDRAULIC SYSTEMS LH/FT RH 
52 Check for leaks and oil level 
53 Check condition of hoses and routing 
54 Check hydraulic pumps for leaks and mounting 
55 Check hydraulic motors for leaks and mounting 
56 Check hydraulic control valves for leaks and mounting CVy 
57 Check oil cooler for leaks and condition c;i> 
58 Change all hydraulic filters including high pressure and case drain filters on all units 

equipped with electro-hyd controlled systems as required 
59 Check automatic tub level valve for operation Ott> 

Process Owner: Global Equipment Maintenance Manager 
Approver: Larry Deweese Page 2 of 7 
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PR9 Tr^iter CL-GL-HAL-IEM-PREV-S93C2 

BLENDING TUB AND MANIFOLD OH 
60 Check tub mounting CL 
61 Check turbine agitator p: 
62 Check for leaks L.L 
63 Check condition of tub screen and bolts .F 
64 Ensure that all suction and discharge manifold outlets have tethered caps installed > 
65 Check condition of tub screen and bolts Refer to bulletin- SEQ-00-011 OL. 

GEL STORAGE/HYDRATION TANK CH 
66 Check mounting 
67 Check hatch cover for operation and damage Sb 
6S Check hatch latching devices for operation and damage C^:> 
69 Ensure sealing surface is clean and gasket is in good condition 
70 Check hatch vent for operation and damage 
71 Check turbine agitator "[0 
72 . Check shaft motor coupling TB 
73 Check for leaks TO 

GAUGE PANEL LH/FT RH 
74 [Check panej mounting and latch pins 

WALKWAY AND SUPPORTS CH 
75 Check all mounting for cracks and damage 
76 Check for secure mounting of attached components cc. 
77 Check stairway for operation C(L 
78 Lubricate joints on stair way Cc 
79 Check hydraulic cylinder for mounting and leaks c,c 
80 Check fluid level in reservoir NJR 
81 Check switch connections and mounting 

CONTROL HOUSE/STANDS CH 
82 Check operation of throttles C/-S 
83 Check cab mounts and condition 
84 Check doors, latches and windows ax 
85 Check mounting and condition of Instrument panels and cabinets 
86 Check for broken switches arid gauges 
87 Check condition of electrical components & 
88 Check control stand for secure mounting 
89 Check hydraulic controls for leaks and operation 

SANDSCREWS CH 
90 ' Ch^ck mounting supports and safety latch. 
91 Check sand screw mounting bolts on FB4K for tightness.and wear CK 
92 Check for proper operation. S? 
93 Check for damage or wear. (t-
94 Lubricate all rollers and safety latch c/? 
95 Check valves and hoses on injection,system 
96 Check mounting of motors. 

DRY ADDITIVE SYSTEM CH 
97 Check condition of feeder and screw 
98 Check gear box oil level and condition. 
99 Ensure Hopper Grate is in good condition and bolted in place 

c/f? 
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HR8/SlufTV/FB4K/GEL PRO Tra.ter 
H A L.L.J B LJ RTS3 

CL-GL-HAL-IEM-PREV-S93C2 

CHEMICAL TRANSFER/LIQUID ADDITIVE SYSTEM CH 
ICQ Check condition of tanks, connection, hose and mounts 
101 Check mounting of micro motion meters and controljers if applicable 
"102 Check mounting of pumps, hoses, and encoders or counters 

CENTRIFUGAL PUMPS REC sue DIS 
103 Check oil level in pumps and lubncate. f TO 
104 Check mounts for cracks, wear or missing parts. 
105 Check for le"aks and loose parts -7b 
106 Disassemble and inspect Waldren couplings -7Z> 

, U-JOINTS AND DRIVE LINES CH 
107 Replace or rebuild drive lines Olb 
108 Replace u-joints CK 
109 Check guard condition and verify proper and secure mounting CA 

GEARBOX LH/FT RH 
110 Check mounts f 'k"? 
111 Check oil level and for contamination Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 
112 Inspect vents. ' 
113 Check gear box for leaks J 

CLUTCH AND LINKAGE LH/FT RH 
114 Check clutch and adjust if needed 
115 Check linkage for loose or missing parts A-
116 Lubricate bearing and linkage 

CRANE sue DIS 
117 Check mounting y 
118 Check electrical connection / 
119 Check pinning devices \ / 
120 Check for proper operation \ 
121 Check electrical cables and connections / \ 
122 Check cable and hook / \ 
123 Check for required decals \ 

SACK ELEVATOR CH 
124 Check for proper operation 

\ /' 125 Check mounting for damage or loose bolts 
126 Check chain adjustment 
127 Check rollers and slides 

CHASSIS COUPUNG DEVICES AND LANDING GEAR CH 
128 Check for proper operation 
129 Check for damage and wear 
130 Check king pin with gauge 
131 Lubricate as required 

• t-

Si? 
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HRB/aurrv/FB4K/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93C2 

BLOWER CH 
132 Verify blower is mounted properly and fasteners are secure Cub 
133 Check diiive coupling for condition and lubrication Cr-b 
134 Lubricate blower box at fittings 
135 Check oil level in blower box reservoir 
136 Check controls for mounting and operating labels 
137 Check operation of blower. Record max blower rpm (not to exceed 1800 rpm) rpm 
138 Check air filter, plumbing, and filter housing Cvrs 
139 Check discharge piping and verify valve operation 

GENERATOR CH 
140 Check generator for proper operation 
141 Check output voltage (120) and hertz (60) 
142 Check 110vac lighting system 
143 Check for secure mounting 
144 Check hydraulic motor coupling cX\ 
145 Check cables and connections CCS 

IRON AND HOSE RACKS CH 
146 Check all iron and hose securing devices Assure all hoses, fittings, valves, etc are held securely in 

place. 
147 Check for secure mounting of racks and all storage devices 

FRAME AND SUSPENSION CH 
148 Check all mounts for missing bolts and damage 
149 Check frame for cracks and damage 
150 Check safety guards for secure mounting and placement 
151 Check suspension components OH 
152 Check bumpers and fenders for mounting and damage 01*1 
153 Lubricate chassis and components 
154 Check mounting and condition of mud flaps Ensure reflective tape assemWy is attachecUo mud flap 

brackets ( M/A-
BRAKES ^ CH 

155 Check all brake components 
156 Check brake lining condition & thickness V* mm (6 35mm) 
157 Replace all brake hoses NOTE. Replacement air brake hose must meet the requirements of Federal 

Motor Vehicle Safety Standards (FMVSS)/U S. Department of Transportation (DOT) standards 
49CFR571.106 Replacement brake hose should be the same size and length as the hose 
assemblies onginally supplied on the equipment 

158 Check brake hoses for certified markings and conditions 
159 Ensure all hoses from valves to spring tirakes are wrapped with protective material 
160 Check condition of glad hands v.. 
161 Check brake hoses for routing and supports every 15 inches 
162 Perform DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

163 Check brake adjustments using travel methojj and record measurement UK 

<= Front of Trailer 
RF RM v RR 

<= Front of Trailer 
LP LM LR 
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•-'RB.S^T-/;FB4K;GEL -ra.:e- CL-GL-.-iAL--"EM-P=P.'-S93C2 

TIRES AND WHEELS 
164 Inspect wheel hubs and seals, check oil level 
165 

166 
Check wheel beanngs for excessive play. (Wheel must be off the ground with brakes released) 
Check tires per regulatory requirements 

167 Torque all wheels to manufacturers speafications 
Double Cap Nut Disc Wheel (inner and outer) 
Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 

460 500 ft lb 
450-500 ft-lb 7^ 

168 Check wheels, nms and mounttng 
Ensure tire pressure is at recommended pressure and record pressure and tread depth (mm 2/32") 

IPrGssuie iTread Denih IProssure 

cO> 
169 

: Front of Trailer 

Pressure jTreae Depth 

7^ 

170 Check all gauges for functionality and clarity 
171 

172 
173 
174 
175 

176 

ENGINE RUN UP (indicate units of measure) 

Record voltmeter 
Record engine oil pressure at 1000 rpm 
Record air pressure that compressor unloads 
Record sand screw maximum RPM 

LH/FRT TLH/I Record hydraulic psr 
Parallel Charge 
Parallel LA#1 
Parallel LA #2 
Common Charge 
Engine Fan 
SS#1 
SS#2 
Record Hydraulic oil temperature 

RH 
psUbor 
psi/bar 
psi/bar 
psVbar 
psUbar 
psi/bar 

psi/bar Loop 

177 [Ensure no oil leaks and recheck oil to verify proper level 
ENVIRONMENTAL X 

V78s I Dispose of all waste properly Ensure all spills are cleaned up and properly contained 

179 

180 

REQUIRED PAPER WORK 
Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 
Coast Guard, etc.) 
Venfy that proper company logos and decals are installed as per the Branding initiative. Venfy that 
the SAP equipment number is clearly marked on the unit (see the ESQ Branding web oaae for 
guidelines) 

181 Record date of DOT/CVIP and/or state annual inspection sticker (if 
applicable) Replace sticker if within 90 days of expiration date-
Was a new DOT/CVIP sticker applied^ (Circle response) 
Signature 

Yes 

Date 

182 Install new sticker to indicate when the next PM is due 
183 Record date when next PM is due. Data 

Hour/Miles/KM 184 Record hours/miles/km when next PM is due 

m 
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Required Cab Paper Work 
Checksheet 

^—Current Veliicle Registration 

• Proof of Insui'ance Form 

^ Federal Hazmat Form (Placard Vehicles Only) 

P Uniform Permit of Ohio, Nevada, West Virginia (Placard 
vehicles only) 

^ State Inspection Sticker (Where states require) 

Check all door emblems, USDOT numbers to insure that they 
are in good shape. 

Check IFTA sticker is current 

HESI00271 



HRB/g|urrv/F&4IS'gE^ Tsiisi CL-GL-HAL-1EM-PREV-S93C2 

LIST ALL REPAIRS THA T WERE FOUND DURING THE INSPECTION. THIS UST WILL BE USED ASA TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

' Hgpli^cO 

Mechanic name Approval acquired 

Repair date. Maintenance order # 

Mechanic name. 

Repair date 

Approval acquired 

Maintenance order # 

B rW 1 ^ g g P I D furTi-o^ pu^p 

/ m inic name Approval acquired 
Repair date 

7m-p< 'ron -f-

Maintenance order fi 

fJ^r-Pr Af>/acrv< 

Mechanic name 

Repair date 

'ML 

Approval acquired 

Maintenance order # 

® -^ron-t T^n /Vlo-f-or is + 

1/ Mechanic name 

Repair date. 

Approval acquired 

Maintenance order# 

7/; fcndrs A/fPrCis 10 a/\A 

fAflfuui vtrng Mecrfamc name 

Repair date. 

et to supen/i! 

Approval acquired: 

Maintenance order #' 

Repojt-any errors found on check sheet to supervisor 

\6 a. 

/•/"ToftN 6Ucr33 
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LOCKOmVTAGOUT CHECKLIST #1 
I lo.iv> duly vcliloiilar power Units i.e. (rnclors, forldifts, bodyloads, ele. 

Unit# ) I 3 Workorder#3 / / ^ ̂  

D.nlc Location ofWork 

Description of Work PA^— 
Authorized Gniplviyce Enip # 

^Il.aJl^ecled cin|iloyccts) iuibnued of lockout / tagoiil Yes No 
04:^COtiOc>][.-f>D.2OlL( — — 
f^. CJ^pkc/Block wheels as appropriate. , YesNo 
C>H^LCOco O 'S. c>(, 

.tocnl>with iii}4li-lockadapter _ Yes No 
iW ^.dZ. 50,11'^ — — 

3. Peiforni dingnosljcs ns required to identify i^air or maintenance need. Yest/^ No 

AJFTER DIAGNOSTICS lUVE BEEN COMPLETED 

4. Bleed oJtl" aH air systems to zei'O PSI by venting main air tanks. Yes ^ No 

5. Discomieet positive batteiy cable. Yes^y-| No 

6. Place LOCK and TAG on discomiected battery cables. Yes_^^r^o 

PERFORM WORK AS REQUIRED 

RESTART AFTER MAINTENANCE IS COMPLETE 

Machine and area clear of tools and equipment after work completed? Yes No 

All pei'somiel cleared from machine or equipment prior to re-energizing? Yes No_ 

Contractor persoimel informed of lockout/tagoiil procedures? Yes No_ N/A-^ 

'f? . 

AH replacement persoimel informed of lockout/tagout status at shift change? Yes No N/A 

Cnutioii - Some machines or equipment may have secoudaiy power sources and/or residual 
energy may be present. Consult C6S2 or your supavisor for guidance m identifying suspected secondary 
residual enagy sources and implementing controls as needed. 

Awareness Rcuiiudcrs: 
Tlienual - Assure radiator and/or hydraulic systems are cooled down prior to performing woik on 
system components. 
Hydraulic - Assure system hoses are bled off prior to performing work on system component 
Gravity - Load lifting devices must be relieved of suspended load and load must be secured fioni luovcinent. 
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PREUMINARY FIELD SERVICE.SEPQRT 

Location 

HALLIBURTON - Carmichacis 

1614 E ROY E. FURMAN HWY 

CARMICHAELS PA 15320 

2007 Cat Blender (S93) --

Mileage: 

Engine Hours 7661.00 

CREW: Zach Zielinski. Pablo Vela. Michael Polk 

FSR Number: 27846 

Maint Order#: 311598831 

Start Time- 5/21/2014 7.26 PM 

PM: B Unit Code: Cleanup PM: 

VIN#: 1M91H40207A211450 Tag.#: 2654J.J 

1. Primary drivellne slip yoke missing zirc 
2. Femco cap is missing 

SERVICES PROVIDED 

Auxiliary component Inspection 

Brake inspect/adjust 

Engine oil D&F 
Qly 73 CHEVRON - CHEV15/40H 

Replace air filters 
Qty: 2 FLEETGUARD - AF4609 
Qly: 2 FLEETGUARD - AF4874 

Replace fuel filters 
Qty 1 CAT; 326-1643 
Qty 1 CAT-1R0755 

Replace hydraulic filters 
Qty 4 FLEETGUARD - HF35000 

Replace oil filters 
Qly 2 CAT - 2752604 

Torque lugs 

FLUip LEVEL CHECKSTTpPOFFS 

Fluid Initial Level 

Centrifugal Fluid (OS) FULL 

Centrifugal Fluid (PS) FULL 

Engine Oil FULL 

Gear/Drop Box DS/F FULL 

Gear/Drop Box PS/R FULL 

Hydraulic Fluid (TopOff) LOW 

Radiator Coolant DS/F FULL 

Zircs DONE 

Qty Description 

14.00 CHEVRON HD 389 HAL 

58 00 

Crew #10 

Could not service gearbox due to hoses in front of drain plug 

Could not inspect/grease brakes due to fluid and hoses under unit 

- 'J ' ''y'- .' 
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EHGINE RUM-UPS'., 

Engine 1 Run-Up 
Engine Idle 
Engine With 
Engine Max Run-Up 

Engine 2 Run-Up 
Engine Idle 
Engine With 
Engine Max Run-Up 

RPM 

1000 

RPM 

RPM 
1000 
RPM 

700 

RPM 
2200 

RPM 

PSI 

PSI 

PSI 

PSI 

PSI 

PSI 

48 

52 

63 

52 

TIRES/BRAKES. 

PSI: 

BRAKE LINING: 

TREAD 32nd: 

SLACK TRAVEL: 
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HALLtBURTON 
CL-GL-HAL-iEM-PREV-S93a 

Equipment P (Vntty mttirtuneaen§ 
praporly) 

Shop location DATE 

Lrs J HofNtf Ofv 5-3/-/V 
"" 3i/6SfSn V>OK F» Fail (Create RPM ordsr) NTA > not appllcabit 
Mwre was PM performed' {Vendor | [Shop | [Field ] 

Check SAP maintenance order hstory tor component roplaoement/rBoant repairs as required 
Halliburton Enerov Services certifies that Ibi&vehicle has b»sed an inspection in accordance with 49 CFR 396 17 
(USA only) [ Mechanic signature "VarK^ —=• 
Employee Nante and Nuihber. Date. 
Employ Name and Number Dale 
Employee Name and Number. Date 

SAFETY 
1 
2 Conduct safety huddie prior to worii to tdehtHV safety liBzarda 
3 Wear appropriate PPE before beginning wortc. 

SAFETY EQUIPMENT CH 
4 Check fire extihguisHer mounting bracket and latch assembly 
5 Crieck for current inspection date on fire extinguisher Replace fire extinguisher if not current 

ENOINE INSPECTION LWFT RH 
6 Check air intake system hoses, ppirig. hbusiiVgs and connections for leaks anillor damage 

or missing parts 
7 Check proper operation of air restnction gauge 
8 f^eplace air fitters 
9 Inspect to insure air intake covers are in place 
10 Test emergency shutdown devices if equipped. 

A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 

10 Test emergency shutdown devices if equipped. 
A. With engine water temperature at least 10O'F and engine operating at 1000 RPM. 
activate emergency kill switch Engine should stop and rig savers should close Diagnose 
and repair savers if they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm unbl ng saver activates 

B Ensure ng savers are properly latched in the open position after the lest 
11 Check radiator, mounts, supports and guards '.X-
12 Cheek ail hoses, tines and connections (of leaks 
13 Chsck radiator for bbstructidh and condition 
14 
16 Ch^ fan hub and fan assembly for proper operatiori and condition tx' 
18 Check engine cooling system for contamination 
17 Check belt condition and atSi^ if neMed 
18 Pressure test codling system and cap 
19 Check'pH and SCA and adjust as necessary (Non ELC coolant only) 
20 Charige engine oU and filter 
21 Collect engins oil samples and sutimit for analysis tl//t 
22 Check engine lubncalKMi system for leaks or damage fk 
23 Check condition of hot oil Hoses 
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HRB/SlunYffB4mgEL PRO TrUHr 
HAI.LJBURTOM 

CL-Gl.-HAL-<EM-PREV<S»3B 

EtfGWE INSPECTION imnt) LHffT RH 
24 Check fuel system for leaks xy 

25 Check fuel tank mountng and condition U" 
26 Check condition of fuel lines yy 
27 Change fuel filters ty 

28 Check fuel cap and vents 
29 On units that require Diesel Exhaust Ruid (DEF), ensure the OEF tank is full 
30 Check exhaust system for leaks or damage y 
31 Check for exhaust system missing parts, loose mounts 
32 Check rain cap for proper mounting and operation \y 
33 Check for cracks in mufner flange or mounting iX 
34 Replace open crankcase ventilatior filter SAP part S101597134. Torque cap to 220 In/lbs 
35 Clean CRS head. SAP part * 101597135 1 36 Inspect spark plug for carbon build up on CRS head Replace with SAP part # 101597157 if 
37 Replace any manifold that is cracked 1 

ELECTfWM, SYSTEM 
38 Check batteries condiflon-dean as needed x 
39 Check cables and wirmg for routing and condition y 
40 Check battery box and cover condition and mounting 
41 Check alternator and wiring condition ,/ 
42 On FB4K units wth the 'duat^angerf Leece-Meville altemator system, upgrade the charging system 

as oer tech bulletin PEQ-13^8^ Create a seoarata MO to document and use assemblv code 
PEQ-13-008. 

43 Check voltage of altemator output and replace if needed IX 
44 Repair any Hght not working property. Check condition of reflectors and reflective tape ty 
45 Check wiring for condilion, prop^ routed and secured /X 
48 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as cx 

AUXM-MffY AiR SYSTEM CH 
47 Check air system for leaks 
48 Check volume tank condition and drain condensate 1/ 

49 Verify operation of safety valve iX 
50 Check operation and condition of sand screw vibrators 

HYDRAULIC SYSTEMS LfUFT RH 
51 Check forleaks and oil level f 
52 Check condition of hoses and routing 
S3 Check hydraulic pumps for leaks end mounting X 
54 Check hydraulic motors for leaks and mounting fX 
55 Check hydraulic control valves for leaks and mounting iX 
58 Check oil cooler for leaks and condition fX^ 
57 Change all tiydraullc filters including high pressure and case dram filters on sU units 

equipped with electro-hyd controlled systems as required 
X 

58 Check automatic tub level valve for operation tx 
EtEMOmO TUB AND MANIFOLD CH 

59 Check tub mounting X 
60 Check turbine agitator /X 
61 Check for leaks IX 
82 Check condition of tub screen and bolts X 
83 Ensure that all suction and dtecharge manifold outtets have tethered caps installed. 
64 Cheek conditian of tub screen and bolts Refer to bulletin. .SEQrOO-Ol.t x 

Process Owner Global Equipment Maintenance Manager 
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HftB;Slum,/PBiK;GEL PRO Tnillar 
HALLIBURTON 

CL-GL.HAL-IEM-PREV-S&3B 

GEL STORAGEHYDRATION TANK \ 
65 Ctieck mounCng 
66 Check hatch cover for operation and damage t/- , 
67 Check hatch latching devices for operation and damage 
66 Ensure sealing surface Is dean and gasket is In good conditian 1/ 
69 Check hatch vent for operation and damage 
70 Check turbine ag'rtatar </ 
71 Check shaft motor coupling 
72 Check for leaks \/ 

GAUGE PANEL LH/FT RH 
73 (Check panti mounting and latch pins 

1 WALKWAY AND SUPPORTS | CH . 
74 Check all mounting for cracks and damage W 
75 Check for secure mounting of attached components 
76 Check stairway for operation //vy^ 

/ 
78 Check hydraulic cylinder for nrounting and leaks / 
79 Check fluid level in reservoir / 
80 Check switch connections and mounting / 

CONTROL HOUSE/STANDS in 
61 ICheck operation of throttles • 

1 82 (Check cab mounts and condition 
83 Check doors, latches and windows 
64 Check mounting and condition of Instrument panels and cabinets IX-
85 Check (or broken switches and gauges 
86 Cheek condib'on of electrical components 
87 Check control stand for secure mounting . 
88 1 Check hydraufic controls for leaks and operation 

( SANOSCREWS 1 CH 
69 Check mounting supports and safety latch 
90 Check send screw mounting bolts on FB4K for lightness and wear. tx 
91 Check for proper operation. 
92 Check for damage or wear 
93 Lubncata all rollers and safely latch 
94 Check valves and hoses on injection system y\ 
95 Check mounting of motors. 

[ DRY ADDITIVE SYSTEM CH 
96 Check condition of feeder and screw. 
'97 Check gear box oH level and condition. X 

98 Ensure Hopper Grate is in good conditian and bolted in piece 
( CHEMICAL TRANSFEMJQUID ADDITIVE SYSTEM CH 

99 Check condition of tanke, connection, hose and mounts 
100 Check mounting of micro motion meters and controllers if applicable. 
101 Check mounting of pumps, hoses, and encoders or counters ix" 

( CENTRIFUGAL PUMPS | REC sue _ DIS 
102 Check oil level in pumps and lubricate. I/' fX-
103 Check mounts for cracks, wear or missing parts. Ir^ 
104 Check for leaks and loose parts 1/ 
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HRBffitUtlYyFB4WgEL PRO TfiUlPr 
HALLIBURTON 

CL-GL-HAL-1EM-PREV-S93B 

tMOWrS AND DRIVE LINES CH 
105 Check U-jantt end drive shafts for loose parts or damage L/ 
106 Lwbncate diiva line and u-joints 
107 Check guard condition and venfy proper and secure mounting f/ 

GEARBOX LH/FT RH , 
IDS Check mounlB 
109 Check oil level and for contamination. Proper gear box oil is Chevron Delo Syngear 75W0O 

SAP 101434286 
iX-

110 inspect vents. 
111 Check gear box (or leaks. 

CLUTCH AND LINKAGE LH/FT RH 
112 Check dutch and adjust if needed ry 

113 Check linkage for loose or missing parts t 

114 Lubricate beanng and linkage iy' 

CRANE sue DIS 
lis Check mountxig 
116 Check electrical connection / 
117 Check pinning devices / 
118 Check for proper operation / 
110 Check electrical cablas and connections / 
120 Check cable and hook 
121 Check for required decals J 

SACK ELEVATOR CH 
122 Check for proper operation iVR-
123 Check mounting for damage or loose bolts \ 
124 Check chain adjustment / 
125 Check rollerB and slides / 

CHASSIS COUPLING DEVICES AND LANDING GEAR CH 
126 Check for proper operation 
127 Chedc for damage and wear V 
128 Check king pin with gauge m 
129 Lubricate as required 

BLOWER CH 
130 Verily blower is mounted property and fasteners are secure 
131 Chedt drive coupBng for condibon and lubrication 
132 Lubncate blower box at fttUngs 
133 Check oil level in blower box reservoir 
134 Check controls for mounting and operating labels 
135 Check operation of bkiwar. Record max blower rpm (not to exceed 1 BOO rpm] ( mm 
136 Check air fiSer. plumbing, and Nler housing 
137 Check discharge piping and venfy valve operation 1/ 

GENERArOR CH 
138 Check generator for proper operation y 

139 Check output voltage (120) and herta (60) i/ 
140 Check 1 lOvac ttghbng system 
141 Chedi for secure mounting 
142 Check hydrauTic motor couphng |/-
143 Check cablBs and connections y 
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HALLIBURTON 
HRMlHlTY/FB4«/m PRO Traih>f CL-GL-HAL-iEM-PREV-593B 

[ mOM AND HOSE MCKS I CH 
144 Check all iron and twee securing devices. Assure all hoses, fittings, valves, etc are held securely in 

place 
u/ 

y 

145 Check for secure mounting of racks and all storage devices 
1 FRAME AND SUSPENSION | CH 

146 Check all mounts for missing bolts and damage A/ 

147 Check frame for cracks and damage U'' 
148 Check safety guaids for secure mounting end placamont 
149 Ctieck suspension components 
150 Check fHtmpers and fisndecs for mounting and damage 
151 Lubricate chassis and components 
152 Check mounting and condilioa of mud flaps. Ensure reflective tape assembly is attached to mud flap 

brackets. F 
1 BRAKES 1 CH 

153 Check aH tvaka components 
154 Check brake lining condifion & thickness V* mm (6 35mm) 
155 Check brake hoses for eerilfled markings and conditions 
156 Ensure all hoses from valves to soring brakes are wrapped with protecbve materiel 
157 Check eondittem of glad hands 
158 Check brake hoses for rouling and supports every 15 inches 
159 Perform DOT brake function lest (Tractor Protedian Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

100 Check brake adiustments using travel method and record measurement 

to Front Of Trailer 
RF RM RR 1 

to Front Of Trailer 
LF 

1 

1 LM 1 
LR 

1 VRBSANDVmEELS CH 
161 Inspect wheel hubs and seals, check oil level 
152 Check wheel bearings for excessive play. (Wheel must be off the ground with brakes reteased) 
153 Check tires per regulatory reqiiiremenls 
164 Torque all wheels to manufacturers speciflcattons 164 

iDouble Cap Nut Disc Wheel (inner and outer) 450-500 tt-lb 
164 

{Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 ft-ib 
165 Chedi wheels, rims and mounttng 
166 Ensure lire pressure is at recommended pressure and record pressure and tread depth (min 2/33') 

to Front of Tiwler 

liinMiiil'iliiil 

to Front of Tiwler 
HMO (as 1? RRO {00 

to Front of Tiwler RMi (OCJ RRI Ifi to Front of Tiwler 
LM {on fW? LRI /ao 

to Front of Tiwler 

LMO LRO { 

Process Owner Global Equipmem Maintenance Manager 
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HRBf5iUfTVffB4WgEL PRO Trailer 
HALLIBURTON 

CL<GL-HAL-IEM'PREV-S9»B 

ENGINE RUN UP ffncfrcafe units ofmsasim) CH 
167 Check ail gauges for lunclionality and clahty 
166 Rewd voltmeter M«t>r1 MsItrX VoR 

169 Record engine oil pressure at 1000 rpm LHffRT RH w pii/bw 

170 Record nr pressure that compressor unloads psi/bsr 

171 Record sand screw maximum RPM rpm 

172 Record hydraulic psi: LH/FRT RH Record hydraulic psi: LHffRT RH pstfbar 172 

Parallel Charge J ^ psVbir Suction Centrifugal psVbar 
172 

Parallel LA#1 piVbsf Agitator Ann piHbw 

172 

Parallel LA HQ paVbar Discharge Cenlnfugal psIOwr 

172 

Common Charge piVbir Discharge Cent Charge psUbir 

172 

Engine Fan psvtiir Case Drain o patfbir 

172 

SS#1 ptVbir Return 0 psl/b«r 

172 

SS«2 Sop patlbir Loop 5 p«llb*r 

173 Record Hydraulic oil temperature •F 

174 Ensure no oil leaks and recheck oil to verify proper level 1/ 
ENVIRONMENTAL CH 

175 f Dispose of BH waste properly. Ensure all spills ara cleaned up and properly contained 
REQUIRED PAPER WORK 

176 Check regulatory documents and decals per State and/or Country Requirements (DOT, CVtP, MMS 
Coast Guard, etc) 

177 Verify that proper company logos and decals are Installed as per the Branding initiative Verify that 
the SAP equipment number is clearly marked on the unit (see the ESG Branding web paoe for 
guKteiines) 

v/ 

176 a Record dale of DOT/CVIP and/or state annual Inspection sticker (If 
applicable} Replace sticker If within 90 days of expiration date. Data 

176 

b Was a newcDOTfCVIP sticker applied? (Circle response) | YM 

176 

c Signature: }^L 1 Data 
179 Install new sticker to Indfcate when the next PM Is due 
180 Record date when next PM is due 1 Data 
181 Record hours/miles/km when next PM is due. I I Hour/MnemrM 

\ 

Process Owner Global Equipment Maintenance Manager 
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v . I' 

HRB/Slunvff BiK/GgL PRO Tr.ll.r 
HALLIBURTON 

CL^L-HAL-IEM-PREV-593B 

USTALL REPAIRS THAT WERE FOUND DURINO THE INSPECTION. THIS LIST WILL BE USED AS A TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

<UAP -P..PI rc^ doc^ fvit ,secure pfttperfy 

Approval acquired Mechanic name. 

Maintenance order P. tepair dale 

nA-(/^d;rKJP. 4n^ on Mtvi -fia^ 

Mechanic name Appreval acquired-
Mainlertanoe order#: topair data-

(kUiC J'cte f W kPif. '/d (/f fnaior ftop^^edro^ tTyc 
Mechanic name 
Repair data 

Approval acquired 
Maintenance order# 

riuid boii^ yj! An ka^es caoneH-~}^ hydfA-Ohc. 

Approval acquired itochanic name 
Repaa dale Maintenance Older#. 

^l\/id hiikj vf a^onct nmfC 

Mechanic name Approval acquired 
Repair date. Maintenance order#-

MBSlSiici^ ' ^ ' lanic name. Approval acquired. 

Repair data Maintenance order# 

Out -in frrt^'y .^rac, ri*7t 

thanicname Mechanic Approval acquired-

Repair date Maintenence order#: 

4n /y/7// hfiinrt .'j7 •{'/'}»(/ •3^7^ V tn—r^f rr • 
,ar /prgk^S 

me name. r Approval acquired 

Repair date. Maintenance order# 

.Ffnr ^re.iJ /^pr/Vi ^k/KL /i;d 
o/t <,¥<. *P2<E.ir % 

Mechar 
ffi'n 

lanic name< Approval acquired: 

Maintenance order# Repair date-

^f-^/nrfiVrf f^/fy nH f/nd^r f'^r-fWUkr 10 

Mechanic name Approval acquired. 

Repair data Maintenance order #-

Report any errora faund on cheek aheet to auperviwr 

11, Frorrt -lori drWa -PftsA-V O-p^nt' i^o r J/Q«3C 

Proceas Owner; Global Equipment Maintenance Manager 
Approver Lany Deweese Page 7 of 7 
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SHARPOILFIiLD 
SERVICES 

FIELD SERVICE REPORT DATE. 

iimd^63— . MODEL cm' . LOCATION CUSTOMER 

W.O.# ^ ^ 5 ^ ^ - LEAD CREW 

UNIT# 

VEHICLE DESCRIPTION - FRAC CREW NAME rtei.l 10 
-TH^MINC TMIMG 

LUBE BAY • FIELD QJ— 

SERVICE CODE: 5*^ 1D5HR: Tyf/g'lPSHR: 1AUXHR: HUB HOURS: ODOMETER; 

FLUID TYPE QTY ADDED lOCATION 

EL£ 50/50 RADIATOR 

M634orTEGRA460 POWER END 

75W/90 GEARBOX RIGHT ANGLE DIFFS CEr^TRIFUGALS HUBS 

HD389 HYDRAULICTANK TRANSMISSION 

SOWT TRANSMSSiON 

15W/40 ENGINE TRANSMISSION 

OEF 

SWTTV SERVICE PART# QfTY iAFETf SERVICE PART# OTY 
ENGINE D5 GREASE ZIRCS 
OIL FILTER BRAKE INSPECTION/ ADJUST 
ENGINE PS AXLE HUB SERVICE 
OIL FILTER AXLE HUB GASKET 

FUEL FILTERS r DECK ENGINE 

FWS 7 DECK ENGINE OIL FILTER 
AIR FILTER DECK ENGINE FUEL FILTER 
-INNER ?h DECK ENGINE FWS 
OIL SAMPLE DECK ENGINE AIR FILTER 
HYDRAUUC FILTER PirHCfiq V GEAR BOX D&F 
HYDRAUUC FLUID SERVICES 

t 
GEAR BOX D&F 

TRANSMISSION FILTER GEAR BOX D&F 
HIGH PRE5SUHETRANS FILTER 

TRANSMISSION D&F 

TRANSMISSION D6F 2 

COOLANT FILTER 
Ck.m CII nJDF POWER END FILTERS 

POWER END O&Fl COMMENTS; 
POWER END D4F2 

COMMENTS; 

AIRORYER 

COMMENTS; 

OIFFERENflAL FILTER 

COMMENTS; 

DIFFERENTIAL D&F41 

COMMENTS; 

DIFFERENTIAL D&F«2 

COMMENTS; 

POWER STEERING SERVICE 

COMMENTS; 

POWER STEERING FILTER 

COMMENTS; 

SPARKPLUG 

COMMENTS; 

CRANKCASE FILTER 

COMMENTS; 

PO Box 680 • Gainesville, Tx • 76241 - 940-668-8774 
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HAl-L.IBLSP5TOS^ 
HRB/Slurrv/FB4K/GEL PRO Trailer CL-GL-HAL-IEM-PREV-S93B 

Equipment # 
Record PM Meter reading 

(Verify meter functions 
properly) 

Shop location DATE 

iiriHuz fAM 
MO* Z}\'2^ZTL\ V = OK F = Fail (Create RPM order) N/A = not applicable 

z:^ Where was PM performed'' U/,(||ilt-()/( Vendor Shop Field 
Check SAP maintenance order history for component replacoment/recent repairs as required 

Halliburton Energy Services certifies that this vehicle has passed an Inspection in accordance with 49 CFR 396 17 
(USA only) | Mechanic signature. 
Employee Name and Number CfrflSr/i/r- 7./>. Date- C'-ll'/'-f 
Employee Name and Number Date-
Employee Name and Number Date 

SAFETY 

m 
2 Conduct safety huddle prior to work to identify safety hazards 
3 Wear appropriate PRE before beginning work. 

1 SAFETY EQUIPMENT CH 
4 Check fire extinguisher mounting bracket and latch assembly 
5 Check for current inspection date on fire extinguisher Replace fire extinguisher If not current 

1 ENGINE INSPECTION \ LH/FT RH 
6 Check air intake system hoses, piping, housings and connection's for leaks, and/or damage 

or missing parts 
7 Check proper operation of air restriction gauge \/ 
8 Replace air filters / 
9 inspect to insure air intake covers are in place V 
10 Test emergency shutdown devices if equipped. 

A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. 
1 

10 Test emergency shutdown devices if equipped. 
A With engine water temperature at least lOO'F, and engine operating at 1000 RPM, 
activate emergency kill switch Engine should stop and ng savers should close Diagnose 
and repair savers If they fail to operate property 

For ECM controlled CAT engines use the CAT ET diagnostic software to perform 
the following test 

Activate the engine over speed function in the CAT ET 
Slowly increase engine rpm until rig saver activates 

B Ensure rig savers are properly latched in the open position after the test. y 
11 Check radiator, mounts, supports and guards 
12 Check all hoses, lines and connections for leaks 
13 Check radiator for obstruction and condition 
14 Check coolant level and orotection to minus-34" F (-37°) C) -
15 Check fan hub a_nd fan_a_ssembly for proper operation and condition 
16 Check engine cooling system for contamination 
17 Check belt condibon and adjust if needed 
18 Pressure test cooling system and cap 
19 Check pH and SCA and adjust as necessary (Non ELC coolant only) 
20 Change engine oil and filter vy 
21 Collect engine oil samples and submit for analysis A7A 
22 Check engine lubrication system for leaks or damage 
23 Check cohdition of hot oil hoses / 

•A 

Process Owner: Global Equipment Maintenance Manager 
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rtRPf?lHrrYfF^K/<?^y. PR9 Trail?^ 
HAi-t-fBURTOM 

CL-GL-HAL-IEM-PREV-S93B 

ENGINE INSPECTION (cont) LH/FT RH 
24 Check fuel system for leaks v/. ////-
25 Check fuel tank mounting and condition 
26 Check condition of fuel lines 
27 Change fuel filters y 
28 Check fuel cap and vents y 
29 On units that require Diesel Exhaust Fluid (DBF), ensure the DEF tank is full ///A 
30 Check exhaust system for leaks or damage 
31 Check for exhaust system missing parts, loose mounts 
32 Check ram cap for proper mounting and operation 
33 Check for cracks in muffler flange or mounting •y 
34 Replace open crankcase ventilation filter SAP part # 101597134 Torque cap to 220 in/lbs .<///-
35 Cle_an CRS head SAP part # 101597135 
36 Inspect spark plug for carbon build up on CRS head Replace with SAP part# 101597157 if 
37 Replace any manifold that is cracked V \ y 

ELECTRICAL SYSTEM CH 
38 Check batteries condition-clean as needed 
39 Check cables and wiring for routing and condition y 
40 Check battery box and cover condition and mounting ..y 
41 Check alternator and winng condition 
42 On FB4K units with the "dual-ganged" Leece-Neville alternator system, upgrade the charging system 

as oer tech bulletin PEQ-13-008-A. Create a seoarate MO to document and use assemblv code 
PEO-13-008 

43 Check voltage of altemator output and replace if needed -y 

44 Repair any light not working properly. Check condition of reflectors and reflective tape x-/ 

45 Check wiring for condition, properly routed and secured vy 
46 Ensure a lockable master power disconnect switch for LOTO has been installed in the battery box as 

oer Mechanic's Toolbox oortal issue 48709 
.y 

AUXILIARY AIR SYSTEM CH 
47 Check air system for leaks y 
48 Check volume tank condition and dram condensate y 
49 Verify operation of safety valve y 
50 Check operation and condition of sand screw vibrators •y 

HYDRAUUC SYSTEMS CH 
51 Check for leaks and oil level -y 

52 Check condition of hoses and routing y 

53 Check hydraulic pumps for leaks and mounting y 
54 Check hydraulic motors for leaks and mounting y 
55 Check hydraulic control valves for leaks and mounting y 
56 Check oil cooler for leaks and condition y 
57 Change all hydraulic filters including high pressure and case drain filters on all units equipped with 

electro-hyd controlied systems as required 
y 

58 Check automatic tub level valve for operation y 
BLENDING TUB AND MANIFOLD CH 

59 Check tub mounting 
60 Check turbine agitator y 
61 Check for leaks y 

62 Check condition of tub screen and bolts. y 

63 Ensure that all suction and discharge manifold outlets have tethered caps installed y 
64 Check condition of tub screen and bolts Refer to bulletin- SEQ-00-011 y 

Process Owner- Global Equipment Maintenance Manager 
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HAi-LISURTOfSj 
HRP/smrTv/FP4t</G^L PRQ Trailer CL-GL-HAL-i£M-PREV-S93B 

GEL STORAGE/HYDRATION TANK CM 
65 Check mounting 
66 Check hatch cover for operation and damage 
67 Check hatch latching devices for operation and damage 
68 Ensure sealing surface is clean and gasket is in good condition 
69 Check hatch vent for operation and damage 
70 Check turbine agitator y 
71 Check shaft motor coupling 
72 Check for leaks y 

GAUGE PANEL LH/FT RH 
73 ICheck panel mounting and latch pins ///A 

WALKWAY AND SUPPORTS OH 
74 Check all mounting for cracks and damage -y 
75 Check for secure mounting of attached components y 
76 Check stairway for operation y 
77 Lubricate ioints on stair way y 
78 CJieck hydraulic cylinder for mounting and leaks y 
79 Check fluid .level in reservoir y 
80 Check svintch connections and mounting y 

CONTROL HOUSE/STANDS CM 
81 Check operation of throttles y 
82 Check cab mounts and condition y 
83 Check doors, latches and windows 
84 Check mounting and condition of Instrument panels and cabinets y 
85 Check for broken switches and gauges y. 

86 Check condition of electrical components iX 

87 Check control stand for secure mounting y 

88 Check hydraulic controls for leaks and operation y 
SANDSCREWS CH 

89 Check mounting s.upports and safety latch. y. 
90 Check s.and screw mounting bolts on FB4K for tightness and wear. y 

" 91 Check for proper operation y 
92 Check for damage pr'wear. y 

93 Lubricate all rollers and safety latch. y 

94 Check valves and hoses on injection system y 
95 Check mounting of motors y 

DRY ADDITIVE SYSTEM CH 
96 Check condition of feeder and screw y 
97 Check ge.ar_box oil level and.condition. y 
98 " Ensure Hopper Grate is in good condition and bolted in place y 

CHEMICAL TRANSFERAJQUID ADDITIVE SYSTEM CM 
99 Check condition of tanks, connection, hose and mounts y 

100 Check mounting of micro motion meters and controllers if applicable 
101 Check mounting of pumps, hoses, and encoders or counters y 

CENTRIFUGAL PUMPS REG sue DIS 
102 Check oil level In pumps and lubricate y 

103 Check mounts for cracks, wear or missing parts. v/ y 

104 Check for leaks and loose parts l/ y 

Process Owner Global Equipment Maintenance Manager 
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HAL.L.iBURTOry 
HRe/SlurTv/FB4K/GEL PRO Tra.ter CL-GL-HAL-IEM-PREV-S93B 

U-JOINTS AND DRIVE LINES CH 
105 Check U-joints and dnve shafts for loose parts or damage v/ 
106 Lubricate drive line and u-joints 
107 Check guard condition and verify proper and secure mounting 

GEAR BOX LH/FT RH 
108 Check mounts 
109 Check oil level and for contamination. Proper gear box oil is Chevron Delo Syngear 75W90 

SAP 101434286 
110 Inspect vents 
111 Check gear box for leaks \y 

CLUTCH AND LINKAGE LH/FT RH 
112 Check clutch and adjust if needed /•^/A /^/A 
113 Check linkage for loose or missing parts 1 \ 
114 Lubricate bearing and linkage M/ 

CRANE sue DiS 
115 Check mounting AJ/A 
116 Check electrical connection 1 1 

117 Check pinning devices 
118 Check for proper operation 
119 Check electrical cables and connections 
120 Check cable and hook 
121 Check for required decals \ / J 

SACK ELEVATOR CH 
122 Check for proper operation ///A 
123 Check mounting for damage or loose bolts 
124 Check chain adjustment 
125 Check rollers and slides \ / 

CHASSIS COUPLING DEVICES AND LANDING GEAR CH 
126 Check for proper operation 
127 Check for damage and wear 
128 Check king pin with gauge /y/A 
129 Lubricate as required 

BLOWER CH 
130 Verify blower is mounted properly and fasteners are secure ./ 
131 Check dnve coupling for condition and lubrication 
132 Lubricate blower box at fittings 
133 Check oil level in blower box reservoir 
134 Check controls for mounting and operating labels 
135 Check operation of blower. Record max blower rpm {not to exceed 1800 rpm) OP rpm 
136 Check air filter, plumbing, and filter housing y 
137 Check discharge piping and venfy valve operation y 

GENERATOR CH 
138 Check generator for proper operation 
139 Check output voltage (120) and hertz (60) 
140 Check llOvac lighting system 
141 Check for secure mounting y 

142 Check hydraulic motor coupling y 
143 Check cables and connections y 

Process Owner- Global Equppment Maintenance Manager 
Approver. Larry Deweese Page 4 of 7 

Preventive Maintenance Check Sheet 
Revision Date- 5/1/2014 

HESI00287 



HA{.i.iBU^TQiSi 
PRP Trait?r CL-GL-HAL-IEM-PREV-S93B 

IRON AND HOSE RACKS CH 
144 Check all iron and hose securing devices Assure all hoses, fittings, valves, etc are held securely in 

place 
145 Check for secure mounting of racks and.all storage deyices 

FRAME AND SUSPENSION CH 
146 Check all mounts for missing bolts and damage 
147 Check frame for cracks and damage \y 

148 Check safety guards for secure mounting and placement 
149 Check suspension components 
ISO Check bumpers_and fenders for mounting and damage. 
151" Lubncate chassis and components 
152 Check mounting and condition of mud flaps Ensure reflective tape assembly Is attached to mud flap 

brackets 
BRAKES CH 

153 Check ail brake components 
154 Check brake lining condition & thickness V*" mm (6.35mm) 
155 Check brake hoses for certified markings and conditions — -
156 Ensure all hoses from valves to spring brakes are wrapped with protective material 
157 Check condition of glad hands 
158 Check brake hoses for routing and supports every 15 inches — 
159 Perform DOT brake function test (Tractor Protection Valve Test) or (Simulate with Shop Air by 

removing the shop air quickly from the Red (supply) Glad Hand and identifying the proper operation 
of the systems control valves) 

160 Check brake adjustments using travel method and record measurement 

<= Front of Trailer 
RF RM /^/A RR 

<= Front of Trailer 
RF RM /^/A RR 

<= Front of Trailer 
LP LM NS/ LR 

TIRES AND WHEELS CH 
161 inspect wheel hubs and seals, check oil level 
162 Check wheel beanngs for excessive play. (Wheel must be off the ground with brakes released) 
163 Check tires per regulatory requirements 
164 Torque all virheels to manufacturers specifications y 164 

Double Cap Nut Disc Wheel (inner and outer) 450-500 ft-lb /VA 
164 

Hub Piloted Wheel Mounting (Single Flanged Cap Nut) 450-500 ft-lb y 
165 Check wheels, rims and mounting y 
166 Ensure tire pressure is at recommended pressure and record pressure and tread depth (mm 2/32") y 

c= Front of Trailer 

Pressure Tread Depth Pressure Tread Depth 

c= Front of Trailer 
RMO !cr RRO /OO IK 

c= Front of Trailer RMI 1 oo 17 RRl \0^ ^ ; c= Front of Trailer 
LM! 105- /r LRI IDT i i 

c= Front of Trailer 

LMO m \r LRO 110 /A 

Process Owner. Global Equipment Maintenance Manager 
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, I 

HAi.l.8BUnTOM 
HRB/?lufTV/FB4K/GE|, PPQ CL-GL-HAL-tEM-PREV-S93B 

ENGINE RUN UP (indicate units of measure) CH 
167 Check all gauges for functionality and clarity 
168 Record voltmeter Meter 1 y'/r' Meter 2 /v/A Volt 

169 Record engine oil pressure at 1000 rpm LH/FRT S'-' RH psi/bar 

170 Record air pressure that compressor unloads psi/bar 

171 Record sand screw maximum RPM OP rpifi 

172 Record hydraulic psi. LH/FRT RH Record hydraulic psi LH/FRT RH psi/bar 172 
Parallel Charge /VA psi/bar Suction Centnfugal A/A psi/bar 

172 

Parallel LA#1 iDD psi/bar Agitator \ psi/bar 

172 

Parallel LA #2 'JCO psi/bar Discharge Centrifugal psi/bar 

172 

Common Charge /VA psi/bar Discharge Cent Charge \ / psi/bar 

172 

Engine Fan inOD psi/bar Case Dram psi/bar 

172 

SS#1 jro psi/bar Retum psi/bar 

172 

SS#2 'IPP \ r psi/bar Loop o V psi/bar 

173 Record Hydraulic oil temperature •F 
174 Ensure no oil leaks and recheck oil to verify proper level •A 

ENVIRONMENTAL CH 
175 Dispose of all waste properly Ensure all spills are cleaned up and properly contained 

REQUIRED PAPER WORK 
176 Check regulatory documents and decals per State and/or Country Requirements (DOT, CVIP, MMS 

Coast Guard, etc) 
177 Verify that proper company logos and decals are installed as per the Branding initiative Verify that 

the SAP eauioment number is cleariv marked on the unit fsee the ESG Brandina web oaae for 
guidelines) 

178 a Record date of DOT/CVIP and/or state annual inspection sticker (if 
applicable). Replace sticker if within 90 days of expiration date. 

Date 
178 

b Was a new DOT/CVIP sticker applied'' (Circle response) | Yes ( No) 

178 

c Signature: I Date 

179 install new sticker to indicate when the next PM is due 
180 Record date when next PM IS due. | 6vl /V Date 

181 Record hours/miles/km when next PM is due 1 1 kr^ 1 Hour/Miies/KM 

Process Owner Global Equipment Maintenance Manager 
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pRQ Trailer 
HALUSURTOIM 

CL-GL-HAL-IEM-PREV-S93B 

LIST ALL REPAIRS THAT WERE FOUND DURING THE INSPECTION. THIS LIST WILL BE USED AS A TOOL 
TO RESCHEDULE ANY REPAIRS THAT WERE FOUND DURING PM INSPECTION. 

1 .-'h'.Drii-fi £.'\Y /i', i; n/i/x 'r 
/ ' / J 

Mechanic name Approval acquired 

Repair date Maintenance order # 

2 rn r nr f) 
1 ^ 

Mechanic name Approval acquired. 

Repair date Maintenance order #. 

3 

Mechanic name Approval acquired 

Repair date Maintenance order # 

4 4 4 

Mechanic harhe Approval acquired 

4 

Repair date Maintenance order # 

5 5 5 

Mechanic name Approval acquired 

5 

Repair date' Maintenance order #: 

6 6 6 

Mechanic name Approval acquired' 

6 

Repair date. Maintenance order #-

7 7 7 

Mechanic name Approval acquired 

7 

Repair date- | Maintenance order #' 

8 8 8 

Mechanic name: Approval acquired: 

8 

Repair date Maintenance order # 

9 9 9 

Mechanic name Approval acquired 

9 

Repairdale^ Maintenance order #' 

10 10 10 

Mechanic name Approval acquired 

10 

Repair date: Maintenance order #: 

Report any errors found on check sheet to supervisor 

Process Owner: Global Equipment Maintenance Manager 
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SHARPOILFIELD 
SERVICES 

FIELD SERVICE REPORT DATE. 

UNIT H 

W.O.# 

MODEL. LOCATION MnM*r n ICTOMFR 

LEAD CREW 

VEHICLE DESCRIPTION FRAC CREW NAME /o LUBE BAY n FiaO •" 

SERVICE CODE: 6 93 1 PS HR: $(f)t 1 PS HR lAUXHR: HUB HOURS: ODOMETER: 

FLUIDTYPE QTY ADDED j LOCATTON 

ELC 50/50 ; 1 RADIATOR 

M634 orrEGRA460 POWER END 

7SW/90 GEARBOX RIGHT ANGLE DIFFS CENTRIFUGALS HUBS 

r\ 
H^38> I'' HYprtSCJj/ctANK TRANSMISSION 

Ly 
SOWT TRANSMISSION 

15W/40 ENGINE TRANSMISSION 

DEF 

SAFETY SERVICE PART# QTY SAFETY SERVICE PART# OTY 
ENGINE OS 7t GREASE ZIRCS 

OIL FILTER BRAKE INSPeaiON/ADJUST / 
ENGINE PS AXLE HUB SERVICE 

|Af\ OIL FILTER L-fTSS^U AXLE HUB GASKET 1 

FUEL FILTERS /£~o7<rs- ./ DECK ENGINE 

FW5 / DECK ENGINE OIL FILTER 

AIR FILTER I /if tfUb'r 1 DECK EN0NE FUEL FILTER 

{S 4NNER •z. DECK ENGINE FWS 

OIL SAMPLE DECK ENGINE AIR FILTER 

K/HA HYDRAUUC FILTER V W!A_ GEAR BOX D&F -1 ^ 
HYDRAUUC FLUID SERVICES GEAR BOX D&F 

TRANSMISSION FILTER 
i 

GEAR BOX D&F 

HIGH PRESSURETRANS HUER 

TRANSMISSION D&F 1 
TRANSMISSION O&F 2 1 

COOUNT FILTER i 

POWER END FILTERS 
oOWER END 0&F1 COMMENTS' 
POWER END 0&F2 

COMMENTS' 

AIR DRYER 

COMMENTS' 

DIFFERENTIAL HLTER 

COMMENTS' 

DIFFERENTIAL D&F *1 

COMMENTS' 

DIFFERENTIAL D&F #2 

COMMENTS' 

POWER STEERING SERVICE 

COMMENTS' 

POWER STEERING FILTER 

COMMENTS' 

SPARKPLUG 

COMMENTS' 

CRANKCASE FILTER 

COMMENTS' 

PO Box 680 • Gainesville, Tx 76241 • 940-668^774 

HESI00291 





J® 

h 



hony Beck: Held Competencies 

View By /^|| Held Competencies • 

Held Competencies 

12 
Print I Export | Modify Table 

; ^ 1 
BgrnrtJIcomr^eni^ Name Source 1 Last Assessed Level ii Actions 

• Assessment Oualitv Job Type: PF05-ESG 2 - Level 2 Actions 

• Disqhgrqe Manifold Equipmept-
Fiejd 

4 - Level 4 Actions 

• 

• 

Frac-Chemical Handlina Job Type: PF05-ESG 4 - Level 4 Acbons • 

• Frac-Comolete Call Sheet Job Type: PF05-ESG 3 - Level 3 Actions 

U Frac-Completes Post lob 
paperwork 

Job Type: PF05-ESG 3 - Level 3 Actions 

• Frac-Comouter Skills Job Type: PF05-ESG 4 - Level 4 Actions 

• Frac-Discharqe Manifold 
Eouiomen... 

Job Type: PF05-ESG 4 - Level 4 Actions 

n Frac-Electronic Cables and 
Conne... 

Job Type: PF05-ESG 4 - Level 4 Acbons 

n Frac-Equipment-Pump Job Type: PF05-ESG 4 - Level 4 Actions 

• 

• 

Job Type: PF05-ESG 

Job Type: PF05-ESG 

4 - Level 4 Acbons • 

• Frac-Hiqh Pressure Pump 
Maintenance 

Job Type: PF05-ESG 

Job Type: PF05-ESG 5 - Level 5 Acbons 

• Fra(c-Jpb Calculqt;ions Job Type: PF05-ESG 4 - Level 4 Actions 

• Frac-Mobilize matenals and eaui... Job Type: PF05-ESG 3 - Level 3 Acbons 

• Frac-Operates Zone II equipment 3 - Level 3 Acbons 

• Frac-Post lob activities Job Type: PF05-ESG 4 - Level 4 Actions 

• Frac-Pre-iob activities Job Type: PF05-ESG 4 - Level 4 Acbons 

n Frac-Pre-iob location review Job Type: PF05-ESG 5 - Level 5 Acbons 

• Frac-Ouahfied PumP Operator Job Type: PF05-ESG 3 - Level 3 Acbons 

• Frac-Rla Down and Deoart Job Type: PF05-ESG 3 - Level 3 Actions • 
Location 

Job Type: PF05-ESG 

n Frac-Ria UD-RIQ Down Job Type: PF05-ESG 4 - Level 4 Actions 

HESI00292 





Anthony Beck: Held Competencies 

Held Competencies 

LLj Expert 

• 

• 

• 

• 

• 

• 

Competency^ Name 

Frac-Supervisor 

Frac-Test critical systems 

Frac-Verifies fit-for-puroose eg... 

Ideal Driver 

Job Proposal Review 

Liftino and Handling- Qualified ••• 

' Source 

Job Type; PF05-ESG 

Job Type: PF05-ESG 

Job Type: PF05-ESG 

Job Type: PF05-ESG 

View By /^|| |-|eicl Competencies • 

12 

I Print I Export | Modify Table 

Lart Ass^se^Level 

3 - Level 3 

4 - Level 4 

4 - Level 4 

5 - Level 5 

3 - Level 3 

4 - Level 4 

Actions 

Actions 

Actions 

Actions 

Actions 

Actions 

Actions 

12 

Back 
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Anthony Beck: Required Competencies 

Expand All | Collapse All | Add Required Competency | Modify Table 

- Job ; PF05-ESG-SVC Spec I-Frac Acid 

d Role • A Halliburton Employee 

1 ] Assessment Quality 1 - Level 1 2 - Level 2 0 Acbons 

• 
d Role ' A Rater 

Ideal Driver 1 - Level 1 5 - Level 5 0 Actions 

• 
d Role Body Load Truck driver 

Assessment Quality 2 - Level 2 2 - Level 2 0 Acbons 

• 
d Role Car Driver - office 

Ideal Driver 4 - Level 4 5 - Level 5 0 Acbpps 

• 

d Role . Cfiemical Material Handler 

Ideal Dnver 2 - Level 2 5 - Level 5 0 Acbqps 

Frac-Chemical Handling 4 - Level 4 4 - Level 4 0 Acbons 

d Role ; DME Handler 

• Frac-Complete Call Sfieet 3 - Level 3 3 - Level 3 0 Actions 

• Frac-Computer Skills 4 - Level 4 4 - Level 4 0 Acbons 

rj Frac-Discharge Manifold Equipment-
Field 

4 - Level 4 4 - Level 4 0 Actions 

• Frac-Electronic Cables and 
Connecbons 

4 - Level 4 4 - Level 4 0 Actions 

L'j Frac-General Safety 4 - Level 4 4 - Level 4 0 Acbons 

u Frac-Higfi Pressure Pump Maintenance 5 - Level 5 5 - Level 5 0 Actions 

n Frac-Job Calculations 4 - Level 4 4 - Level 4 0 Acbons 

• Frac-Mobilize matenals and equipment 3 - Level 3 3 - Level 3 0 Actions 

• Frac-Post job activities 4 - Level 4 4 - Level 4 0 Actions 

• Frac-Pre-job acbvities 4 - Level 4 4 - Level 4 0 Actions 

u Frac-Pre-job locabon review 4 - Level 4 5 - Level 5 0 Actions 

• Frac-Rig Down and Depart Locabon 3 - Level 3 3 - Level 3 0 Acbons 

n Frac-Rig Up-Rig Down 4 - Level 4 4 - Level 4 0 Acbons 
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u 
• 

n 
rj 

• 

• 

• 

• 

• 

fj 

f 
• 

f"i 

• 

n 
u 

• 

n 
• 

n 

• 

Role • Fixed Load Articulated Tractor/Trailer 
dnver 

Role Iron Truck (line boss, ground 
operator} 

Role . Logisbcs - lob Site 

Role: Pump Operator 

= Role . Rigger 

Frac-Pre-]ob location review 4 - Level 4 5 - Level 5 0 Acbqns 

Frac-Rig Down and Depart Location 3 - Level 3 3 - Level 3 0 Actions 

Frac-Rig Up-Rig Down 4 - Level 4 4 - Level 4 • Actions 

Frac-Test critical systems 4 - Level 4 4 - Level 4 0 Actions 

Frac-Venfies fit-for-purpose equipment 4 - Level 4 4 - Level 4 0 Actions 

Job Proposal Review 3 - Level 3 3 - Level 3 0 Actions 

ar ' jmnf. 

Ideal Driver 5 - Level 5 5 - Level 5 0 Actions 

r»r Imni'. 

Frac-Discharge Manifold Equipment-
Field 

4 - Level 4 4 - Level 4 0 Actions 

Frac-Electronic Cables and 
Connections 

4 - Level 4 4 - Level 4 0 Actions 

Frac-General Safety 4 - Level 4 4 - Level 4 0 Actions 

Frac-High Pressure Pump Maintenance 5 - Level 5 5 - Level 5 0 Actions 

Frac-Job Calculations 4 - Level 4 4 - Level 4 0 Actions 

Frac-Mobilize matenals and equipment 3 - Level 3 3 - Level 3 0 Actions 

Frac-Post job acdvities 4 - Level 4 4 - Level 4 0 Actions 

Frac-Pre-job activities 4 - Level 4 4 - Level 4 0 Actions 

Frac-Pre-job location review 4 - Level 4 5 - Level 5 0 Actions 

Frac-Rig Down and Depart Location 3 - Level 3 3 - Level 3 a Actions 

Frac-Rig Up-Rig Down 4 - Level 4 4 - Level 4 0 Actions 

Frac-Test critical systems 4 - Level 4 4 - Level 4 0 Actions 

Frac-Verifies fit-for-purpose equipment 4 - Level 4 4 - Level 4 0 Actions 

"Inn'/. 

Frac-Completes Post job paperwork 3 - Level 3 3 - Level 3 0 Actions 

|.nn».-

Frac-Equipment-Pump 4 - Level 4 4 - Level 4 0 Actions 

Frac-High Pressure Pump Maintenance 5 - Level 5 5 - Level 5 0 Actions 

Frac-Qualified Pump Operator 3 - Level 3 3 - Level 3 0 Actions 

3llSh-;, too'/. 

Lifting and Handling- Qualified Rigger 4 - Level 4 4 - Level 4 0 Actions 
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r 
D 

Chemical Float 3 
BE-9 = 2310 gals 
LCA-1 = 330 gals 

aa-iirv rsmrp 

LGC-36 UC = 1980 gals 
BC-140 = 1110gals 

-4- Chemical Float 2 
GasPenm 1000 = 2840 gals 

Chemical Float 1 
BE-9 = 1050 gals 

ACCESS ROAD 
Freuhauf 
WG-36 = 20000 lbs 

o 
o 

B 

J_ 
10'-0" 

r" 

( ) 

( ) 

Add Tanker 
HCL (28%) Residual = 250 gals 

ADP Unit 
WG-36 = 8000 lbs 

Sand Area 
Sand = 5000 sks 

Fuel Tank (Pilot) 
Diesel = 700 gals 

0= fl 

a 
HAN 1 irr 

IF 

a 
t: 
't' 

i.1 

• o 

•c 
nr 

£ i 
Chemicals Floats 
GasPerm 1000 = 4200 gals 

Stakebody 
WG-36 = 10000 lbs 

-10'-0" 

k 

PRODUCTS AND TECHNOLOGV DEVELOPED IN U.S. A, OH 0V CITIZENS OF THE U.S.A. ARE DEEMED TO BE OF U.S. ORIGIN AND THEREBY SUBJECT TO U.S. EXPORT CONTROL LAWS. 
T ORIGIN TECHNOLOGY BY ANY MEANS. INCLUDING DATA TRANSFER IS PROHIBITED EXCEPT IN ACCORDANCE WITH L " THE EXPORT OR REEXl-ORT 

irCCRW\TIGiCOHTAF4e.DHtF<£ON 
S«a.BtU»4SIL)fcFl£J II^SOLEHKUHiHIV 
or ilAj-DURTGH CTCRGr SIRV^CCS M;.. 
<vc ruE RsciPisNT rtescp ACSES NOT 
ro DISCLOSE SAB MFO»A\TIDN TO 
»A-ll1bSOU)SI.% IHERkCr-^tHm 
ORG ANU»'KXI A-O lOT TO USC CKl CPJPIJCATE 
SABkVORFUTIOHFORANr 
EXCEPT AS SPECIFIED BV HAaeuRTON 
ErCAG" SEKMCESrB.IHE 
mr'CH PERk4^sici>l0r MMLIBURTON 
Ff|F=5G • '5fRMCf S rB. Th- Of OfTH^ 
>U30 AG TECS TODISaOSE tW 
Hlf OHMAIWH TUTHH IHEHEOHENI-S 
ORGAfiZATION Cli A ICEO.rOJ4>IOW BASIS. 

UNLESS OTHERWISE SPECIFIED 

.XXX = + .060 
ANGLES tT 

MACHINE 
.X » ±.030 
.XX = 1.015 
•m. - t-0^' 

1. DO NOT SCALE DRAWING 
2. DIMS. ARE IN INCHES 
3. INTERPRET DIM TOL. 

PER ASME Y14.5M-1994 
4. REMOVE ALL BURRS AND 

SHARP CORNERS 
5. INSIDE CORNERS R .032, 

OUTSIDE CORNERS R. .020 
OR CHAM. .020 X 45" 

6. MACHINE FINISH 

REFLRENCE; 

THIRD ANGLE PRajECTK3H 

^-£3-

T U.S. LAW AND HALLIBURTON POLICY. 

HALLIBURTON 
r^ALLlBl.,R I CIS I. HI. KGy Si.KVICLS INC. 

ItVAi" 

TITLE 
JOB SITE LAYOUT 

EISENBARTH PAD STATOIL LAYGUTIH-TH 

SIZE DWG.NO. i-nnuui-i^-y REV . 

P DOUtf.suoo/ A 

I WEIGHT 
n Pcvfclnr 

D 

B 
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A B C D E 
1 Chemicals on Location 7/2/2014 
2 Pre Post 
3 Estimated Estimated 
4 Chemical Volume Volume Units 

5 HGI (28%) Residual 250 0 gal 

6 GasPerm1000 7040 0 gal 
7 LCA-1 330 0 gal 
8 LGC-36 UC 1980 0 gal 
9 BC-140 1770 ' 660 gal 

10 BE-9 3360 0 gal 
11 WG-36 38000 6000 lbs Still smoldering 

12 FR-66 4700 3650 gal 
13 Sand 5000 5000 sks 
14 Diesel (In Pumps) 8500 0 gal 

15 Pilot Tanker 41 700 0 gal 

16 Pilot Tanker 42 1100 1100 gal 
17 Oxygen 4 3 tanks 
18 Acetylene 3 2 tanks 
19 Propane 6 6 20 lb tanks 
20 Rock Drill 85 55 gal 
21 DEF 55 55 gal 

22 Hydraulic Fluid 85 55 gal 

23 Motor Oil 370 80 gal 

24 Aerosol Cans (assorted) 100 100 ea 
25 SP Breaker 1150 1150 lbs 

26 N2 Bottles 4 4 bottles 

27 Grease 30 30 gal 

28 Soda Ash 200 200 lbs 
29 Antifreeze 10 10 gal 

30 Used Oil 15 15 gal 
31 Densometers 3 3 ea 
32 ATF HD 389 55 55 gal 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: SAND - PREMIUM WHITE 

Revision Date: 05^an-2010 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATiON 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

SAND - PREMIUM WHITE 
None 
Sand 
Proppant 

Halliburton Energy Services 
P.O 80x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone. 1-580-251-4335 
e-mail: fdunexchem@halliburton com 

12. COMPOSITION/INFORMATION ON INGREDIENTS 

SUBSTANCE CAS Number PERCENT ACG1H TLV-TWA OSHA PEL-TWA 
Crystalline silica, quartz 14808-60-7 60-100% 0.025 mg/m^ 10 mg/m^ 

%Si02 + 2 

More restrictive exposure limits may be enforced by some states, agencies, or other authorities. 

13. HAZARDS IDENTIFICATION 

Hazard Overview CAUTION! -ACUTE HEALTH HAZARD 
May cause eye and respiratory irritation 

DANGER! - CHRONIC HEALTH HAZARD 
Breathing crystalline silica can cause lung disease, including silicosis and lung 
cancer. Crystalline silica has also been associated with scleroderma and kidney 
disease 

This product contains quartz, cristobalite, and/or tndymite which may become 
airborne without a visible cloud. Avoid breathing dust. Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposures below 
recommended exposure limits Wear a NIOSH certified, European Standard EN 
149, or equivalent respirator when using this product Review the Material Safety 
Data Sheet (MSDS) for this product, which has been provided to your employer 

|4. FIRST AID MEASURES" 

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation 
develops or if breathing becomes difficult. 

SAND - PREMIUM WHITE 
Page 1 of 6 
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Skin 

Eyes 

Wash with soap and water 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if imtation persists 

Ingestion Under normal conditions, first aid procedures are not required 

Notes to Physician Not Applicable 

|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammability Limits in Air - Lower (%): 
Flammabiiity Limits in Air - Upper (%): 

Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

None - does not burn 

Not applicable 

Special Protective Equipment for Not applicable 
Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

Health 0, Flammabiiity 0, Reactivity 0 
Health 0*, Flammabiiity 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURET 

Personal Precautionary Measures Use appropriate protective equipment Avoid creating and breathing dust 

None known Environmental Precautionary 
Measures 

Procedure for Cleaning / 
Absorption 

Collect using dustless method and hold for appropnate disposal Consider possible 
toxic or fire hazards associated with contaminating substances and use appropriate 
methods for collection, storage and disposal 

|7. HANDLING AND STORA^ 

Handling Precautions 

Storage Information 

This product contains quartz, cnstobalite, and/or tridymite which may become 
airborne without a visible cloud. Avoid breathing dust. Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposure below 
recommended exposure limits Wear a NIOSH certified, European Standard En 149, 
or equivalent respirator when using this product. Material is slippery when wet 

Use good housekeeping in storage and work areas to prevent accumulation of dust 
Close container when not in use Product has a shelf life of 36 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION" 

Engineering Controls 

Respiratory Protection 

Use approved industnal ventilation and local exhaust as required to maintain 
exposures below applicable exposure limits listed in Section 2 

Wear a NiOSH certified, European Standard EN 149, or equivalent respirator when 
using this product 

SAND - PREMIUM WHITE 
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Hand Protection 

Skin Protection 

Normal work gloves 

Wear clothing appropriate for the work environment. Dusty clothing should be 
laundered before reuse Use precautionary measures to avoid creating dust when 
removing or laundering clothing. 

Eye Protection Wear safety glasses or goggles to protect against exposure 

Other Precautions None known 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (0): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (Ibs^gallon): 
Viscosity, Dynamic @ 20 0 (centipoise): 
Viscosity, Kinematic @ 20 C (centistrokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Solid 
White 
Odorless 
Not Determined 
2 63 - 2 67 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
0 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
65 

llO. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Stable 

Will Not Occur 

None known 

Hydrofluoric acid 

Amorphous silica may transform at elevated temperatures to tndymite (870 C) or 
cristobalite (1470 C) 

Additional Guidelines Not Applicable 

|11 • TOXICOLOGICAL INFORMATION ~ 

Principle Route of Exposure Eye or skin contact, inhalation 

SAND - PREMIUM WHITE 
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Inhalation Inhaled crystalline silica in the form of quartz or cristobalite from occupational 
sources is carcinogenic to humans (lARC, Group 1). There is sufficient evidence in 
expenmental animals for the carcinogenicity of tridymite (lARC, Group 2A) 

Breathing silica dust may cause imtation of the nose, throat, and respiratory 
passages Breathing silica dust may not cause noticeable injury or illness even 
though permanent lung damage may be occurring Inhalation of dust may also have 
senous chronic health effects (See "Chronic Effects/Carcinogenicity" subsection 
below) 

Skin Contact 

Eye Contact 

Ingestion 

Aggravated Medical Conditions 

None known 

May cause mechanical irritation to eye 

None known 

Individuals with respiratory disease, including but not limited to asthma and 
bronchitis, or subject to eye imtation, should not be exposed to quartz dust 

Chronic Effects/Carcinogenicity Silicosis Excessive inhalation of respirable crystalline silica dust may cause a 
progressive, disabling, and sometimes-fatal lung disease called silicosis. Symptoms 
include cough, shortness of breath, wheezing, non-specific chest illness, and 
reduced pulmonary function This disease is exacerbated by smoking Individuals 
with silicosis are predisposed to develop tuberculosis 

Cancer Status The International Agency for Research on Cancer (lARC) has 
detennined that crystalline silica inhaled in the form of quartz or cristobalite from 
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to 
humans) and has determined that there is sufficient evidence in experimental 
animals for the carcinogenicity of tndymite (Group 2A - possible carcinogen to 
humans) Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres 
(June 1997) in conjunction with the use of these minerals The National Toxicology 
Program classifies respirable crystalline silica as "Known to be a human carcinogen". 
Refer to the 9th Report on Carcinogens (2000) The American Conference of 
Governmental Industrial Hygienists (ACGIH) classifies crystalline silica, quartz, as a 
suspected human carcinogen (A2) 

There is some evidence that breathing respirable crystalline silica or the disease 
silicosis IS associated with an increased incidence of significant disease endpoints 
such as scleroderma (an immune system disorder manifested by scarring of the 
lungs, skin, and other internal organs) and kidney disease 

Other Information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

Inhalation Toxicity: 

Primary Irritation Effect: 

Carcinogenicity 

For further information consult "Adverse Effects of Crystalline Silica Exposure" 
published by the American Thoracic Society Medical Section of the Amencan Lung 
Association, American Journal of Respiratory and Critical Care Medicine, Volume 
155, pages 761-768 (1997) 

Not determined 

Not determined 

Not determined 

Not determined 

Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres (June 
1997) 

SAND - PREMIUM WHITE 
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Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not applicable 

Bio-accumulation Not Determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Bury in a licensed landfill according to federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restricted 

Other Shipping Information 

Labels: None 

SAND - PREMIUM WHITE 
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15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

The California Proposition 65 regulations apply to this product 

One or more components listed 

One or more components listed. 

One or more components listed 

All components listed on inventory. 

D2A Very TOXIC Materials 
Crystalline silica 

he. OTHER INFORMATIOKT 

The following sections have been revised since the last issue of this MSGS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitability of any material is the sole responsibility of 
the user 

*"END OF MSDS"* 

SAND - PREMIUM WHITE 
Page 6 of6 

HESi00303 





Material Safety Data Sheet 
Acetylene 

^^ecti^ 1. Chemical product and company identification 

Alraa& 
Product name 
Supplier 

Product use 

Synonym 
MSDS# 
Date of 
Preparation/Revision 
in case of emeroencv 

Acetylene 

AIRGAS INC , on behalf of its subsidiaries 
259 North Radnor-Chester Road 
Suite 100 
Radnor. PA 19087-5283 
1-610-687-5253 

Synthetic/Analytical chemistry. 

acetylen, acetylene ; ethine, ethyne, narcylen 
001001 
5/11/2011. 

1-866-734-3438 

Section 2. Hazards Identification 
Physical state 

Emergency overview 

m arget organs 

Routes of entry 
Potential acutje health effects 

Eyes 
Skin 

Inhalation 

ingestion 

Potential chronic health effects 

Chronic effects 

Target organs 

Gas 

WARNING! 

FLAMMABLE GAS. 
MAY CAUSE FLASH FIRE 
MAY CAUSE TARGET ORGAN DAMAGE. BASED ON ANIMAL DATA 
CONTENTS UNDER PRESSURE. 

Keep away from heat, sparks and flame. Do not puncture or incinerate container May 
cause target organ damage, based on animal data. Use only with adequate ventilation. 
Keep container closed 

Contact with rapidly expanding gases can cause frostbite 
May cause damage to the following organs: lungs, upper respiratory tract, central 
nervous system (CNS) 

Inhalation 

Contact with rapidly expanding gas may cause bums or frostbite 

Contact with rapidly expanding gas may cause burns or frostbite 

Acts as a simple asphyxiant. 

Ingestion is not a normal route of exposure for gases 

May cause target organ damage, based on animal data. 

May cause damage to the following organs, lungs, upper respiratory tract, central 
nervous system (CNS) 

Medicai conditions 
aggravated by over
exposure 

See toxicoiogicai information (Section 11) 

Pre-existing disorders involving any target organs mentioned in this MSDS as being at 
risk may be aggravated by over-exposure to this product 

Section 3. Composition, Information on Ingredients 
Name 
Acetylene 

CAS number % Voiume Exposure limits 
74-86-2 100 NiOSH REL (United States, 6/2009). 

CEIL- 2662 mg/m' 
CEIL: 2500 ppm 
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Acetylene 

Section 4. First aid measures 
No action shall be taken involving any personal nsk or without suitable training If it is suspected that fumes are still present, 
the rescuer should wear an appropriate mask or self-contained breathing apparatus It may be dangerous to the person 
providing aid to give mouth-to-mouth resuscitation 

Eye contact 

Skin contact 

Frostbite 
Inhalation 

Ingestion 

Check for and remove any contact lenses Immediately flush eyes with plenty of water 
for at least 15 minutes, occasionally lifting the upper and lower eyelids Get medical 
attention immediately 

In case of contact, immediately flush skin with plenty of water for at least 15 minutes 
while removing contaminated clothing and shoes To avoid the risk of static discharges 
and gas ignition, soak contaminated clothing thoroughly with water before removing it 
Wash clothing before reuse Clean shoes thoroughly before reuse Get medical 
attention immediately 

Try to warm up the frozen tissues and seek medical attention 
Move exposed person to fresh air If not breathing, if breathing is irregular or if 
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. 
Loosen tight clothing such as a collar, tie, belt or waistband Get medical attention 
immediately 

As this product is a gas, refer to the inhalation section 

Section 5. Fire-fighting measures 
Flammablllty of the product 

Auto-lgnltlon temperature 

Flash point 

Flammable limits 

Products of combustion 

Fire hazards In the presence 
of various substances 

FIre-flghtIng media and 
instructions 

Special protective 
equipment for fire-flghters 

Flammable 

305°C (SBI-F) 

Closed cup -18 15°C (-0 7°F) 

Lower 2.5% Upper 100% 

Decomposition products may include the following matenals 
carbon dioxide 
carbon monoxide 

Extremely flammable in the presence of the following matenals or conditions open 
flames, sparks and static discharge, heat and oxidizing materials 

In case of fire, use water spray (fog), foam or dry chemical. 

In case of fire, allow gas to burn if flow cannot be shut off immediately Apply water from 
a safe distance to cool container and protect surrounding area. If involved in fire, shut 
off flow immediately if it can be done without risk 

Contains gas under pressure Flammable gas In a fire or if heated, a pressure 
increase will occur and the container may burst, with the risk of a subsequent explosion 

Fire-fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with a full face-piece operated in positive pressure mode 

Section 6. Accidental release measures 
personal precautions 

Environmental precautions 

Methods for cleaning up 

Immediately contact emergency personnel Keep unnecessary personnel away Use 
suitable protective equipment (section 8). Shut off gas supply if this can be done safely 
Isolate area until gas has dispersed 

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains 
and sewers 

Immediately contact emergency personnel Stop leak if without nsk Use spark-proof 
tools and explosion-proof equipment Note see section 1 for emergency contact 
information and section 13 for waste disposal 
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Acetylene 

Section 7. Handling and storage 
^andling Use only with adequate ventilation. Use explosion-proof electrical (ventilating, lighting 

and material handling) equipment High pressure gas Do not puncture or incinerate 
container. Use equipment rated for cylinder pressure Close valve after each use and 
when empty Keep container closed Keep away from heat, sparks and flame To avoid 
fire, eliminate ignition sources Protect cylinders from physical damage, do not drag, roll, 
slide, or drop Use a suitable hand truck for cylinder movement 

Storage Keep container in a cool, well-ventilated area Keep container tightly closed and sealed 
until ready for use Avoid all possible sources of ignition (spark or flame) Segregate 
from oxidizing materials Cylinders should be stored upright, with valve protection cap in 
place, and firmly secured to prevent falling or being knocked over. Cylinder temperatures 
should not exceed 52 °C (125 "F). 

Section 8. Exposure controls/personal protection 
Engineering controis Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or 

other engineering controls to keep worker exposure to airborne contaminants below any 
recommended or statutory limits The engineering controls also need to keep gas, vapor 
or dust concentrations below any lower explosive limits. Use explosion-proof ventilation 
equipment 

Personai orotection 
Eyes Safety eyewear complying with an approved standard should be used when a risk 

assessment indicates this is necessary to avoid exposure to liquid splashes, mists or 
dusts. 

Skin Personal protective equipment for the body should be selected based on the task being 
performed and the risks involved and should be approved by a specialist before handling 
this product. 

Respiratory ; Use a properly fitted, air-purifying or air-fed respirator complying with an approved 
standard if a risk assessment indicates this is necessary Respirator selection must be 
based on known or antiapated exposure levels, the hazards of the product and the safe 
working limits of the selected respirator 

The applicable standards are (US) 29 CFR 1910 134 and (Canada) Z94.4-93 
Hands I Chemical-resistant, impervious gloves complying with an approved standard should be 

worn at all times when handling chemical products if a nsk assessment indicates this is 
necessary 

Personai protection in case 
of a large spiii 

: Self-contained breathing apparatus (SCBA) should be used to avoid inhalation of the 
product 

Product name 

Ethyne NiOSH REL (United States, 6/2009). 
CEIL 2662 mg/m' 
CEIL 2500 ppm 

Consuit locai authorities for acceptable exposure limits. 

Section 9. Physical and chemical properties 
Molecuiar weight 26 04 g/mole 

Moiecuiar formuia C2-H2 

Meltingffreezing point Sublimation temperature- -81 8°C (-115 2 to "F) 

Criticai temperature 35.3°C (95 5T) 

Vapor pressure 635 (psig) 

Vapor density 0 907 (Alr= 1) 

Specific Voiume (ft '/ib) 14.7058 

Gas Density (ib/ft') 0.0691 (-OO'C/'IIZto-F) 
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Section 10. Stability and reactivity 
stability and reactivity 

Incompatibility with various 
substances 

Hazardous decomposition 
products 

Hazardous polymerization 

: The product is stable 

: Extremely reactive or incompatible with the following materials oxidizing matenals 

: Under normal conditions of storage and use, hazardous decomposition products should 
not be produced 

: Under normal conditions of storage and use, hazardous polymerization will not occur. 

Section 11. Toxicological information 
Toxicitv data 

Chronic effects on humans 

Other toxic effects on 
humans 

Specific effepts 

Carcinogenic effects 
iMutagenic effects 

Reproduction toxicity 

May cause damage to the following organs lungs, upper respiratory tract, central 
nervous system (CNS) 

No specific information is available in our database regarding the other toxic effects of 
this matenal to humans 

No known significant effects or critical hazards 

No known significant effects or critical hazards. 

No known significant effects or critical hazards 

Section 12. Ecological information 
Aquatic ecotoxicity 

Not available 

Products of degradation 

Environmentai fate 

Environmentai hazards 

Toxicity to the environment 

: Products of degradation: carbon oxides (CO, CO2) and water 

: Not available 

: This product shows a low bioaccumulation potential 

: Not available 

Section 13. Disposal considerations 
product removed from the cylinder must be disposed of in accordance with appropriate Federal, State, local 
reguiation.Return cylinders with residual product to Airgas, lnc.Do not dispose of locally. 

Section 14. Transport information 
Regulatory 
information 

UN number Proper shipping 
name 

Class Packing group Label Additional 
information 

DOT Classification UN1001 ACETYLENE, 
DISSOLVED 

2 1 Not applicable (gas) Limited 
ouantitv 
Yes 

Pachaging 
instruction 
Passenger 
aircraft 
Quantity 
limitation-
Forbidden 

Cargo aircraft 
Quantity 
limitation: 
15 kg 
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TDG Classification UN1001 ACETYLENE. 
DISSOLVED 

2.1 Not applicable (gas). Explosive 
Limit and 
Limited 
Quantity 
index 
0 

Passenoer 
Canvino Ship 
Index 
75 

Pq^^enqer 
Carrvlna 
Road or Rqil 
Index 
Forbidden 

Special 
provisions 
38. 42 

Mexico 
Classification 

UN1001 ACETYLENE. 
DISSOLVED 

2.1 Not applicable (gas). 

"Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the 
product" 

Section 15. Regulatory information 
^^nitfi d States 

U.S. Federal regulations TSCA 8(a) lUR: Partial exemption 
United States inventory (TSCA 8b) This material is listed or exempted 

SARA 30^04/311/312 extremely hazardous substances. No products were found 
SARA 30^304 emergency planning and notification* No products were found 
SARA 302/304/311/312 hazardous chemicals. Ethyne 
SARA 311/312 MSDS distribution - chemical Inventory - hazard identification 
Ethyne Fire hazard, reactive. Sudden release of pressure. Immediate (acute) health 
hazard 

Clean Air Act (C/KA) 112 accidental release prevention - Flammable Substances: 
Acetylene 

State regulations 

Clean Air Act (CAA) 112 regulated flammable substances: Ethyne 

Connecticut Carcinogen Reporting* This material is not listed 
Connecticut Hazardous Material Survey This material is not listed 
Florida substances This material is not listed 
lliinois Chemical Safety Act This matenal is not listed 
Illinois Toxic Substances Disclosure to Employee Act: This matenal is not listed. 
Louisiana Reporting: This material is not listed 
Louisiana Spill: This material is not listed. 
Massachusetts Spill This matenal is not listed. 
Massachusetts Substances This matenal is listed. 
Michigan Critical Material This material is not listed. 
Minnesota Hazardous Substances This material is not listed 
New Jersey Hazardous Substances: This material is listed 
New Jersey Spiii. This material is not listed. 
New Jersey Toxic Catastrophe Prevention Act. This material is not listed. 
New York Acutely Hazardous Substances: This material is not listed. 
New York Toxic Chemical Release Reporting This matenal is not listed. 
Pennsylvania RTK Hazardous Substances This material is listed. 
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Rhode Island Hazardous Substances; This material is not listed 

Canada 

WHMIS (Canada) Class A Compressed gas 
Class B-1: Flammable gas 
Class F Dangerously reactive material 

CEPAToxic substances- This material is not listed. 
Canadian ARET This material is not listed 
Canadian NPRI This material is listed 
Alberta Designated Substances. This material is not listed. 
Ontario Designated Substances This material is not listed 
Quebec Designated Substances. This material is not listed 

Section 16. Other information 
United States 
Label requirements 

Canada 

Label requirements 

FLAMMABLE GAS 
MAY CAUSE FLASH FIRE 
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA 
CONTENTS UNDER PRESSURE. 

Class A Compressed gas 
Class B-1 Flammable gas 
Class F Dangerously reactive material. 

Hazardous Material 
Information System (U.S.A.) 

* 1 
i 

Flammability a 
.'rClfiMIr.SF-! ; 2 

1 
National Fire Protection 
Association (U.S.A.) 

Health 

Flammability 

\ ̂  Instability 

Special 

Notice to reader 
To the best of our knowledge, the information contained herein is accurate. However, neither the above-named 
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the 
information contained herein. 
Final determination of suitability of any material is the sole responsibility of the user. All materials may present 
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot 
guarantee that these are the only hazards that exist. 

Build 1 1 Page: 6/6 

HESI00309 





MATERIAL SAFETY 
DATA SHEET 

OXYGEN GAS 

NFPA RATING NFPA RATING 

Prapenxy to US OSHA. CAM. ANSI and Canadian WHMIS Standards 

PARTI What is the material and what do I need to know in an emergency? 

1. PRODUCT IDENTIFICATION 

CHEMICAL NAME; QLASS: 

PRQDMCT USE: 

SUPPLIERAAANUFACTURER-S NAME: 
ADDRggS: 

BUSINESS PHONE: 
EMERGENCY PHONE: 

DATE QF PREPARATION: 
THIRD REVISION: 

OXYGEN O2 
OXYGEN O2 
REFRIGERATED LIQUID 
Document Number 001043 
For general analytical/synthetic chemical uses. 

AIRGAS INC. 
259 N. Radnor-Chester Road 
Suite 100 
Radnor, PA 19087-5283 

1-610-687-5253 
CHEMTREC: 1-800^24-9300 
Intematbnal: 703-527-3887 (Can CoOect) 

May 20,1996 
April 5.2000 

2. COMPOSmON and INFORMATION ON INGREDIENTS 

CHEMICAL NAME CAS« EXPOSURE LIMITS IN AIR 

ACGIH 

TLV 

ppm 

STEL 

OSHA 

PEL 

ppm 

STEL IDLH OTHER 

Oxygen 7782-44-7 99.0% There are no apecffic6xpaMii«imils for Oxygen. Oxygen levels should be makilalned 
ebove 19.5% and below 23.5% 

Maxiiniim bnpurilles None of the Iraoe Impuittles In this mixtuie oonlribute signlticently to Bie Isueids 
assodaled wHh the product All hazard bitoliwlxxi pertinent to ths product has been 
provided ki thb Matectal SMIety Data Sheet perihe lequireinents of the OSHA Hazard 
CommunlcBtlon Standard (29 CFR 1910.120(9 and State equivalent atandaids 

NE = Not Established C = CellngUmlL See Sedlon 16 tbrOellnlllons of Terns Used 

NOTE All WHMIS required hifunnaliun is included It Is loceted In appropriate sections based on the ANSt Z4001-1993 toimat 
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3. HAZARD IDENTIFICATION 

EMERGENCY OVERVIEW: Oxygen is a cx)loriass, odorless, oxidizing gas, or a colarless, odorless, cryogenic 
liquid. The chief health hazard presented by this gas at atmospheric pressures Is respiratory system irritation after 
overexposure to high oxygen concentrations. The main physical hazard associated with releases of this gas is related 
to Its oxidizing power. In high oxygen content atmospheres, common combustible materials can become highly 
flammable. The cryogenic liquid will rapidly boil to the gas at standard temperatures and pressures. The liquefied gas 
can cause frostbite to any contaminated tissue. Emergency responders must practice extreme caution when 
approaching oxygen releases becau^ of the extreme fire potential. 

OXYGEN GA? 

IMSWKUSMMBaALMPCMIIAIION 
SVSTBN 

HEALTH (BUJQ 

FLAMMABILTTY (W) 

REACTMTY (vaxow) 

PROTECTIVE EQUIPMEMT B 

EVB wji'wmuir HMB Bcnr 

f See 
Sections 

Se& 
SectknS 

For nxdne industrel appBcsSare 

•QUID OXYGEN 

IMZMOXSUB MMBMLMFDRMATIQN 
sysiBH 

HEALTH (BUJto 

FLAMMABILJTY <«» 

REACmVITY (YHICW) 

PROTECTIVE EQUIPMENTT 

EV8 ILilVIAIUir ma aarr 

1 See 

& 

See 
Snrrirm S 1 

& 
Foriaane MUBMBI sppBcaScnB 

o 

o 
SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE: The most significant route of overexposure for this 
gas or cryogenic liquid by Inhalation. Skin and eye contact is also possible for the ciyogenic liquid. The following 
paragraphs describe symptoms of exposure by route of exposure. 
INHAI.AT10N: fiJormally, air contains 21% oxygen. No health effects have been obsenred in people exposed to 50% 
Oxygen at 1 atm. for 24 hours or lon^r. High concentrations of this gas create an oxygen-rich envlronmenL Individuals 
breathing such an atmosphere containing 51-100% Oxygen may experience nausea, dizziness, coughing, and bronchial 
irritation. Exposures to high Oxygen ooncentratlons, especially at elevtfed pressures, can causa, hypothermia. Increased 
depth of respiration, bradycardia, pulmonary discomfort, central nervous system effects (e.g., mood changes, dizziness), 
peripfieral vasoconstriction, ambl^pia (Ices of vision), seizures, or death. Exposure levels to pure oxygen which have 
produced the adverse symptoms described above are summarized below. 

mFflmiiTFnFnmFH 
SealavBt 

PURATIPWQFaPQMiRB 
Shours 
SiNXjrs 
WmlnutBS 
5 ifilniJtBS 

NOTE: Pure oxygBnai 1/3 afenosphericpraasuie can be Inhaled fM'«wskswl9xxil8yniptoiTiB. InhBlalon of pure oxygen for up to 16 hours per day 
fcr many days and 65% oxygen in dr for extended periods does not cause aymploms of owganlogddty 

OTHER POTEfsTrtAL HEALTH EFFECTS: Contact of the skin or eyes with cryogenic liquid or rapidiy expanding gases 
(which are released under high pressure) may cause frostbite. Symptoms of ffo^ita Include change in skin color to white 
or grayish-yellow. The pain after contact with liquid can quickly subside. Ingeston and absorption through the skin are 
not considered significant routes of entry of oxygen into the body. 
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3. HAZARD IDENTIFICATION (Continued) 
HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in LJV Overexposure to Oxygen may 
cause the following health efliBcts: 

ACUTE: The most significant hazard associated with this gas is inhalation of oxygen-nch atmospheres. Symptoms of 
overexposure to Oxygen include nausea, dizziness, respiretory problems, lowering of body temperature, loss of vision, 
seizures, or death. Contact with cryogenic liquid or rapidly expanding gases (which are released under high pressure) 
may cause frostbite. 
CHRONIC: Long-term exposure to high atmosphenc concentrations of oxygen at normal pressure or elevated pressure 
may produce severe thickening and scamng of lung tissues. Blood hemoglobin concentration decreases (thus reducing 
oxygen-carrying capacity) with prolonged exposure to high concentrations. See Section 11 (Toxioological Information} for 
additional information. 
TARGCT ORGANS: Hypertreric Oxygen: Respiretory system end Central Nervous System. Cryogenic Uquid: Skin. 

PART II ]Miat should I do if a hazardous situation occurs? 

4. FIRST-AID MEASURES 

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO OXYGEN 
WTTHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum. Self-Contalned 
Breathing Apparatus Personal Protective equipment (and fire retardant clothing, If appropriate) 
should be worn to protect against high oxygen content or super-heated gases In the event of 
fire. 
Remove victim(s) to fresh air, as quickly as possible. Trained personnel should edminister supplementel oxygen andtor 
caidKvpulmonary resuscitation, if necessary. Supplemental oxygeh is not nomnaily appropriate. Victims tend to recover 
rapidly, wt»n removed from the hypoxic exposure. 
In case of frostbite, place the frostbitten part in warm water. DO NOT USE HOT WATER. If warm water is not 
available, or is impractical to use, wrap the affected parts gently in blankets. AKematively, if the fingers or hands are 
frostbitten, place the affected area In the armpit. Encourage victim to gently exercise the affected pert while being 
wanned. Seek immediate medical attention. 
Victim(s) murt be taken for medical attention. Rescuers should be taken for medical attention, if necessary. Take copy 
of label and MSDS to physician or olhar health professional with victim(s). Medical care providers should refer to Section 
11 of this MSDS for eddittonal information. 

5. FIRE-FIGHTING MEASURES 

OXYgERgAS UQUIPQXYgEN 

NFPA RATING NFPA RATING 

gwtfon Ifffgr Prtlnltfon gf RiitlniiF 

FIASH POINT: Not applicable. 

AUTQIgNITION TEMPERATURE: Not applicable. 
FLAMMABLE LIMITS fin air bv volume. %V 

Lower fLELL Not applicable. 
Uooar fUELV Ifot applicable. 
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5. FIRE-FIGHTING MEASURES (ConUnued) 
FIRE EXTINGUISHING MATERIALS: Non-flammable gas. Use extinguishing media apprepnate for surrounding fire. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: Oxygen does not bum. however, cylinders, when involvod in fire, may 
rupture or burst in the heat of the fire. Oxygen wiii support and acceierBte combustion. Common combustible materials 
will bum readily in elevated oxygen environments. 

Water Sorav YES CflftfoH PlQWdfl: YES £gani:YES 
Halon: YES Drv Chemical: YES Other Anv •ABC'Class. 

RESPONSE TO FIRE INVOLVING CRYOGEN: Cryogenic oxygon may contribute to the IgnWon of any 
eombusUbIa material, Including asphalt and wood. Extreme caution must be used when cryogenic oxygen 
storage vessels are involved In a fira. Cryogenic iiquids can be particuiarly dangerous during fires because of their 
potentiai to rapidly freeze water. Careless use of water may cause heavy idng. Furthermore, relatively warm water 
greatly increases the evaporation rate of Oxygen. If large concentrations of Oxygen gas are present, the water vapor in 
tha surrounding air will condense, creating a dense fog that may make it difficult to find fire exits or equipment. Liquxl 
Oxygen, when exposed to the atrrxxphere, wili produce a ctoud of ica/fog in the air upon its release. 
Explosion Sensitivity to Mechanical Impact: Not Sensitive. 
Explosion Sensithritv to Static Dischartia.' Not Sensitive. 
SPECIAL FIRE-FIGHTING PROCEDURES: Structural fire-fighters must wear Self-Contained Breathing Apparatus and 
full protective equipment Do not efitar areas which have rrKire than 23.5% oxygen in the atnxxphere, since a senous 
fire and explosion hazard exists, ftenrave all flammable and combustible materials from vidnity of a reiease, if it can be 
done without risk to firefighters. Direct water onto vessels to keep the vessels cool Shut-off the flow of oxygen or move 
vessels from fire area if It can be done safely. Withdraw from the area in case of rising sounds from venting safety 
devices or any discoiorBtion of vessels due to fire. 

6. ACCIDENTAL RELEASE MEASURES 
SPILL AND LEAK RESPONSE: Uncontrolied releases should be responded to by trained persormei using pre-planned 
procedures. Proper protective equipment shouid be used. In case of a release, dear the affoctad area and protect 
people. Minimum Personal Protective Equipment should be Laval B: flre protactlva clothing, mochanlcaily-raalstenL 
fire prelactiva gloves and Self-Contelnad BreatMng Appanrttia. In ganeral. DO NOT ENTER AN AREA IF THE 
OXYGEN CONTENT EXCEEDS 23.5%. USE VENTILATION TO REDUCE THE OXYGEN LEVELS. Locate and seal 
the source of the leaking gas. Protect personnel attempting the shut-off with water-spray. AUCMT the gas to dissipate. 
Monitor tha surrounding area for oxygan levels. The atmoephare must have at least 19.5 percent and teas than 23.5% 
oxygen before personnel can be aHowed in the area without Self-Containad Breathing Apparatus. Attempt to dose the 
main source valve prior to entering the area. If this does not stop the release (or if it is not pcssibia to reach the valve), 
allow the gas to release in-place or remove it to a safe area and allow the gas to be released there. 
RESPONSE TO CRYOGENIC RELEASE: Clear the affected area and allow the liquid to evaporate and the gas to 
dissipate. After tha gas is fonned. follow the instructions provided in the previous paragraph. If the area must be 
entered by emergency personnel, SCBA. Kevlar gloves, and appropriate foot and leg protection and fire protective 
clothing must be wom. 

PART III How can I prevent hazardous stfuatfons from occurring? 

7. HANDUNGanti STORAGE 
WORK PRACTICES AND HYGIENE PRACTICES: Do not eat or drink while handling chemicals. Be aware of any 
signs of overexposure to this gas (see Section 3. Hazard information). 

STORAGE AND HANDLING PRACTICES: Cylinders should be stored in dry, wefl-vsntilated areas away from sources 
of heat. Compressed gases can present significant safety hazards. Store containers away fiom heavily trafficked areas 
and emergerv:y exits. Post 'No Smoking or Open Flames* signs in storage or use areas. 
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7. HANDUNG and STORAGE (Continued) 
SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS' Pret^ cylinders against physical damage Store in 
cool, dry, wall-ventilat^, fireproof area, away from fiammalile materials and corroslvB atmospheres. Store away from 
heat and ignifion sources and out of direct sunlight. Do not store near elevators, oomdors or loading docks. Do not aRow 
area where cylinders ere stored to exceed 52''C (125°F) Use only storage containers and equipment (pipes, valves, 
fittings to relieve pressure, etc.) designed for the storage of Oxygen. Do not store containers where they can come into 
contact with moisture. 

Cylinders should be stored upright and be firmly secured to prevent falling or being knocked over. Cylinders can be 
stored in the open, but in such cases, should be protected against extremas of weather and from the dampness of the 
ground to prevent rusting 

Kmp Dewar flasks of liquid oxygen covered with loose fitting cap. This prevents air or moisture from entering the 
container, yet allows pressure to escape. Use only the stopper or plug supplied with the container. Ensure that ice does 
not form in the neck of flasks. If the neck of Dewar flask is blocked by ice or frozen' air, follow owner's instruction Ibr 
removing it. A plugged Dewar or storage flask may devetop sufficient pressure to cause catastrophic failure. Ice can 
also cause pressure release valves to feil. Never tamper with pressure relief devices in valves and cylinders. The 
temperature of Liquid Oxygen is suffiaentiy cold to condense and freeze most gases. Consequently, there is a danger of 
pipes or vents becoming plugged. Liquid Oxygen should therefore be stored and handled under positive pressure or in e 
dosed system to prevent the infiltration and solidification of air or other gases. The following rules are applicable to 
situations in which cylinders are being used -. 

Etafore Use: Move cylinders with a suitable hand-tmck. Do not drag, slide or roll cylinders. Do not drop cyHnders or 
permit them to stnke each other. Secure cylinders firmly. Leave the valve protection cap, if provided, in-place until 
cylinder is ready for use. 

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by 
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to 
prevent hazardous backflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment 

After Use: Close main cylinder valve. Replace valve protection cap, if provkfad. Mark empty cyiinders 'EMPTY*. 

NOTE: Use oniy DOT or ASME code containers. Cylinders must not be recharged except by or with the consent of 
owner. For addltionai information refer to the Compressed Gas Association Pamphlet P-1, Safa Hanaing of 
Compress^ Gases //i Containers. For cryogenic liquids, refer to CGA P-12, Sate Handling of Cryogenic Liquids. 
Addibonally, refer to CGA Bulletins G-4.3, 'Commodity ^radBcation Ibr Oxygen', and G-4.1 "Clearing Equipment tor 
Oxygen Servicer. 

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated 
in Section 6 (Aooderital Release Measures). Make certain application equipment is locked and tagged-out safely. Purge 
gas handling equipment with inert gas (e.g.. Nitrogen) before attempting repairs. 

TANK CAR SHIPMEfifTS: Tank cars carrying Oxygen should be loaded and unloaded In strict accordance with tank-car 
cwnef's reoortimerKiations and all estabfishad on-sita saRaty procedures. Appropriata personal protective equipment must be 
used dunng tank car operatons (see Section B). All loading and unloading equipment must be inspected, prior to each use. 
Ljoading and unloading operations must be attended, at all times. Tank cars must be level and wheels must be lacked or 
blocked pnor to loading or unloadng. Tank car (for loading) or storage tank (for unloading) must be venlied to be correct for 
receiving this product and be properly prspaied, prior to startiny the transfer operations. Hoses must be verified to be dean and 
ftea of Inoompafible ctiemxais, prior to oomeclion to the tank car or vessel. Valves arxf hoses must ba verified to be m the 
correct positions, before startirig transfsr operations. A sample (If required) must be taken and verified (if required) poor to 
starting trarrsfsr operations. Ail lines must be blown-down and purged before disconnecting them from the tank car or vessel. 
Refrigeratad Liquid Origan is capable of causing the ignition of asphalt. Transfers should be performed on concrete 
surfaces. 

8. EXPOSURE CONTROLS - PERSONAL PROTECTION 

YENTIkMIQN ANP ENg'NEERINg CONTROLS: Use with adequate ventilation to maintain Oxygen levels between 
19.5% and 23.5% in the work area. Local exhaud venta'lation is prefened, because it prevents Oxygen dispersion into the 
work place by eliminating it at its source. If appropriate, install automatic monitoring equipment to detect the level of 
Oxygen. 

OXYGEN - O, USDS (bai»mnl«0010«3| 
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION (ConUnued) 
RESPIRATORY PROTECTION: Maintain oxygen levels above 19.5% and below 23.5% in the workplace. Use supplied 
air respiiBtory protection during emergency response to a release of Oxygen. If respiratory protection is required, fbliow 
the requirements of the Federal OSHA Respiratory Protection Standard (29 CFR 1910.134), or equivalent State 
standards. DO NOT ENTER AN AREA IF THE OXYGEN CONTENT EXCEEDS 23.5%. 

EYE PROTECTION: Safety glasses. Face-shields must be worn when using cryogenic Oxygen. 
HAND PROTECTION: Wear mechanically-resistant gloves when handling cylinders of Oxygen. Use low-temperature 
protective gloves (e.g.. Kevlar) when working with oontainers of Liquid Oxygen. 
BODY PROTECTION: Use body protection appropriate for task. Transfer of large quantities under pressure may require 
protective equipment appropriate to protect employees from splashes of liquefied product, as well provide sufficient 
insulation from extreme cold. 

9. PHYSICAL and CHEMICAL PROPERTIES 

VAPQRPENSITY: 1 -326 kg/rr? (0.083 Ibrtt®) EVAPQRATIQN RATE (OBuAc = 1): Not applicable. 
SPECIFIC GRAVITY fair =11: 1.105 FREEZINS POINT: -218.8'C (-361 .B'F) 
SOLUBILITY IN WATER v/v B, O'C f32°R: 4.9% BOILING POINT a 1 atm.. -297.4'F f-IBS.O'CI 
VAPOR PRESSURE fpsial. Not applicable. gU: Not applicable. 
EXPANSION RATIO- 861 (cryogenic liquid). ODOR THRESHOLD: Not applicable. Odorless. 
COEFFICIENT WATER/OIL DISTRIBUTION: Log P-0.65 SPECIFIC VOLUME (ff/lbV 12.1 
APPEAftANCE AND COLOR: Oxygen is a colorlass, odoriess gas or a ooioriees and odorless, cryogenic liquid. 
HOW TO DETECT THIS SUBSTANCE fwamino ptooertiesl: There are no unusual waming properties associated with a 
release of Oxygen. A release of the Refrigerated Liquid will be obvious as a result of the fog of atmospheric moisture 
which condenses in the vicinity of the release. An oxygen monitor can be used to detect oxygen levels. 

10. STABILITY and REACTIVITY 
STABILITY: Normally Stable. 
DECOMPOSITION PRODUCTS: None. 
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Oxygen Is incompabble with combustible and flammable 
malarials, chlorinated hydrocarbons, hydrazine, reduced boron compounds, ethers, phosphine, phosphorous tribromide, 
phosphorous trioxide, tetrafluorethylene, and compounds which readily form peroxides. The Refrigeiated Liquid will 
cause asphalt to igntte. 
HAXARDQUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID: Avoid contact with incompatible materials. Cylinders exposed to high temperatures or direct 
flame can rupture or bursL 

PART IV Is Otere any otfrer useM inforrnaSon a/x?td tfife materia? 

11. TOXICOLOGICAL INFORMATION 
TOXICITY DATA: Oxygen is the vital element in the atmosphere in which we live and breathe. The fbllowing toxicity 
data are for oxygen and are for exposure to high levels in extreme situatxins: 

Cytogenelic Analysb System (hamslBf lung) 80 pph 
TCLo (Inhalallon weman) 12 pph ibr 10 mlmilBa. Teialogerric eftects. 
TCLo (inhalaton-human) 100 pph (or 14 houis Pubnonary eAscls. 

SUSPECTED CANCER AGENT: Oxygen is not found on the following lists: FEDERAL OSHA Z UST, NTP, 
CAUOSHA, lARC; therefore it is not considered to be, nor suspected to be a cancer-causing agent by these agencies. 
IRRITANCY OF PRODUCT: Contact with rapidly expanding gases or the refrigerated liquid can cause frostbite and 
damage to emposed skin and eyes. 
SENSITIZATION OF PRODUCT: Oxygen e not a sensitizer. 

OXYGEN - Ob MSDS (Doewiiani8001043) 
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11. TOXICOLOGICAL INFORMATION (Continued) 
REPRODUCTIVE TOXICITY INFORMATION: Listed below is inlbrmation concerning the effects of Oxygen on the 
human reproductive system. 

Mutaoenicitv: Oxygen is not expected to cause mutagenic effects in humans. High concentrations of Oxygen at 
atmospheric pressure caused chromosomal aberrations and mutations in specific test animal tissues. 
Embrwtoxicitv: Oxygen is not expected to cause embryotoxic effects in humans. 
Teratoaenicrtv: Ox^en is not expected to cause teratogenic effects in humans. Exposure of pregnant hamsters to 3-4 
atmospheres of 100% oxygen for periods of 2-3 hours on days 6, 7, and 8 of pregnancy produced teratogenic effects in 
small, but significant number of fetuses. 
Reproductive Toxicitv: Oxygen is not expected to cause adverse reproductive effects in humans. 

A mutBoan is a chamicai which causes permansnf changes to genetic materiai (DNA) such that the changes wit 
pmpagata through generation trtes. An embrvofoxin is a chemicBi which causes damage to a devetopirtg embryo (i.e. 
within the first eight weeAis of pregnancy in humans), but the damage does not propagate across generationai lines. A 
teratogen is a chemical which causes damage to a developing fetus, but the damage does not propagate across 
generational lines. A reoroductive toxin is any substance which interferes in any way wth the reproductive process. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pr»axisting respiratory conditions may be aggravated by 
orereiq^ure to Oxygen 

RECOMMEtJDATIONS TO PHYSICIANS: Treat symptoms and reduce ovarexposure. Symptoms of overexposure 
usually are relievBd quickly, immediate sedation and anticonvulsive therapy should be provided, as needed. 
BIOLOGICAL EXPOSURE INDICES fBEIsL Currently, Biological Exposure indices (BEIs) are not applicable for this 
compound. 

12. ECOLOGICAL INFORMATION 
ENVIRONMENTAL STABILITY: Oxygen occurs naturally in the atmosphere. The gas will be dissipated rapidly in well-
vmtilated aieas. The follcwing environmental data are available for Ox^an. 
OXYGEN Log Ka« =-0.65. oxygen does rwl bnoonoenlialB in aquatic agailsms 

EFFECT OF MATERIAL ON PLANTS or ANIMALS: No adverse effect is anticipated to occur to animal or plant-life, 
except for frost produced in the prssenoe of rapidly expanding gases. 

EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on Oxygen's effecls on aquatic life. 

13. DISPOSAL CONSIDERATIONS 
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, Stale, and 
local regulations. Return cylinders with any residual product to Airgas Inc. Do not dispose of locally. 

14. TRANSPORTATION INFORMATION 

THIS MATERIAL IS HAZARPQU5 AS PEFINEP BY 49 CFR 172.1P1 BY THE U.S. PEPARTMENT QF 
TRANSPQRTATIPN-
For Oxygen, Gae: 
PROPER SHIPPIN9 NAME: Oxygen, oomprassed 
HAZARP CLASS NUMBER anti PESPRIPTIPN: 22 (Non-Flammeble Gas) 
PNIPENTIFICATIQN NUMBER UN 1072 
PACKING GROUP: Not Applicable 
DOT LABELfSI REQUIRED: NorvFiammable Gas, Oxidizer 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER f19961: 122 

For Oxygen, Liquid: 
PROPER SHIPPING NAME- Oxygen, refrigerated liquid 
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (NorvFiammeble Ges) 
UNIPENTIFICATIPNNUMSER- UN 1073 
PACKING gRQUP: Not Applicable 
DOT LABELfSi REQUIRED Non-Flammable Gas, Oxidizer 
NQRTH AMERICAN EMERGENCY RESPONSE GUIPESPPK NUMBER (1986): 122 

OXYGEN • O2 MSDS (baomnifOOlba) 
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14. TRANSPORTATION INFORMATION (Continued) 
MARINE POLLUTANT: Oxygen is not ciassifiad by the DOT es a Manne Pollutant (as defined by 49 CFR 172.101, 
Appendix B). 

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS 
CONSIDERED AS DANGEROUS GOODS. Use the above inlbrmaton for the preparation of Canadian Shipments. 

15. REGULATORY INFORMATION 
U.S. SARA R 
and 313 of Title 

REQUIREMENTS: Oxygen is not subject to the reporting requirements of Sections 302, 304, 
of the Supeifond Amendments and Reauthorization AcL 

U S. SARA THRESHOLO PLANNING QUANTITY: Not applicable. 

W.S. CERCLA REPORTABLE QUANTITY (RQ): Not applicable 

CANADIAN DSL7NDSL INVENTORY STATUS: Oxygen is on the DSL Inventory. 

U.S. TSCA INVENTORY STATUS: Oxygen is on the TSCA Inventoiy. 

OTHER U.S. FEDERAL REGULATIONS: Not epplicable. 

U.S. STATE REGULATORY INFORMATION: Oxygen is covered under specific State regulations, as denoted below: 

Toalc and HnrdouB Mchlgan 
SubstwiOMs 

CalMmiia 
for Cham leal 

Florida 
Illinois-Toalc 

No 

Conta 
Exposure Umlts 
anta: No 

MInnoaota 
atts-

List: Oxygen 
Uafc No. 

3021313 Llat: No. 
Substanca Ust: Oxygen 

List of Hazardous 
No. 

CrMcaiHatarialsRegistar. No 
Eniployar InfonnaliocirToxIc 
Uat: No 
- nght to Know Haaaidous 
Uat: Oxygen 

- Uat of Hawdoua 
Chamlcala, RaportaUa QuantMos: No 

Ponnaylvanla - Hauidous Suitslaiica List 
a«yowi 

Rhode Island • Haaaidoui 
List Oxygen 

Tsass - Haaafdoue Suhalancs Uat; No. 
west Vbglnls - Haiardous Subslancs List: 

No. 
VMseonsIn - Toalc and 

No 

CALIFORNIA SAFE DRINKINg WATER ANP TPXIC ENFORCEMENT ACT (I 
the Califomia Proposition 65 lists 

Oxygen Is not on 

LABELING fftarLinuidl: 

WARNING: 

FIRST-AID: 

ALWAYS KEEP CONTAINER IN UPRIGHT POSITION. 

EXTREMELY COLO, OXIDIZING LIQUID AND GAS UNDER PRESSURE. 
VIGOROUSLY ACCELERATES COMBUSTION. 
COMBUSTIBLES IN CONTACT WITH LIQUID OXYGEN MAY EXPLODE ON IGNITION 
OR CONTACT. 
CAN CAUSE SEVERE FROSTBITE. 

Keep oil, grease, and combustibles away. 
Use only with equipment deaned for oxygen service. 
Do net get liquid in eyes, on skin, or clothing. 
For liquid withdrawal, wear face shield and gloves. 
Do not drop. Use hand tnjck for container movement. 
Avoid spills. Do not walk on or roll equipment over spills. 
Close valve after each use and wlwn empty. 
Use in accordance with the Matenal Safety Pate Sheet. 

IN CASE OF FROSTBITE, obtain immediate medial attention. 

DO NOT REMOVE THIS PRODUCT LABEL. 

OXYGEN - O2 MSDS (DocuiwiteooilMq 
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15. REGULATORY INFORMATION (Continued) 

LABELINg (fer CgmPTBSsyi <?as): 
WARNING: HIGH PRESSURE OXIDIZING GAS. 

VIGOROUSLY ACCELERATES COMBUSTION. 

Keep oil and grease away. 
Open valve slowly. 
Use only with equipment cleaned for oxygen sereioe and rated for cylinder pressure. 
Close valve after each use and when empty 
Use in accordance with the Matenal Safety Data Sheet. 

DO NOT REMOVE THIS PRODUCT LABEL. 

CANADIAN WHMIS SYMBOLS: Class A: Compressed Gases 
Class C: Oxidizer 

16. OTHER INFORMATION 
PREPARED BY: CHEMICAL SAFETY ASSOCIATES, Inc. 

9163 Chesapeake Drive, San Diego, CA 92123-1002 
619I56&O302 

The Information contained herein is tesed on data considered accurate. However, no warranty is expressed or Implied 
regarding the eccuracy of these data or the results to be obtained from the use thereof. AIRGAS, Inc. assumes no 
responsibility for injury to the vendee or third persons proximately caused by the material If reason^ie safety procedures are 
not adhered to as stipulated In the data sheet Addltionaily, AIRGAS, Inc. assumes no responsibility for Injury to vendee or 
third persons proximalely caused by abnormal use of tlw material even If reasonable safety procedures are fbliownd. 
Furthermore, vendee assumes the risk In his use of the material. 

OXYGEN - O2 MSGS (Peeumwit*001043) 
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DEFINmONS OF TERMS 
A large nuniier of abbieviallons and acronyms appear on BMSDS Some of these iwhich are commcnly used include the lUkMring 

CAS 0- Thb la the Chemical Abstract Sennce Number which uniquely IdentNles each oonstHuent It b used for computer-related searching 

EXPOSURE UMTS IN AIR: 
ACGH - American Conference of Govemmental Indusln.il 
Hygienbb, a professional assodation which estaUbhes expoauia 
limlb 
TLV • Threshdd Umit Value - an airborne ocncenbellon of a 
substance which reprasente condWcrts under which It b garcrally 
bellaved that nearly al workers may be repeatedly egqrosed wHhout 
advarn effect The duration must be considered, Including the 8-
hour Time VMghled Anerage CTWA), the IS-trdnula Short Term 
Exposure Lsntt, end Ihe instantaneous Celling travel (C) Skin 
abaorpVon afbds must also be oonsiderBd 
08HA-U.S Occupabonal Safety and Health AdmbiblrBbon 
PEL - Permissible Exposure Lbnit - Ttib expoauie value mearw 
exadty fee same es a TLV, enoept that It b enbroesfab by OSHA, 
The OSHA Permbslble Expoaure Umlb are based In fee 1989 
PELS and the June, 1993 Air Contaminanb Rule fFederal Rentaler 
58 35338-35351 and 58 40191). Bofe fee current PELs and the 
vacated PELs are Indicated The phiase, -Vacated 1989 PEL,' b 
ptaced nerd to the PEL which was vacated by Court Order 
a>LH - Immediately Dangerous to Ufe and Health - Thb tevel 
represenb a our weiib alien from which one can escape aMdn 30-
mkiutas wNhcut suffering escapepravenling or permanent Irijury. 
The DFG • HAK b the Republic of Germanyb Maaknum Exposure 
Level, sImBar to fee U.S. PEL WOSH b the Natbnal Institute of 
OoLu^llurBl Safety and Health, which b fee research arm of the 
U,S. Occupational Safety and Health Admlnbtratlan (OSHA). 
NIOSH Issues exposure guidelines celled Recommended Exposure 
Levsb (RELs). When no exposue guldallnes are establshed, an 
enky of NE b made lor retarenoB. 

HAZARD RATINGS: 
HAZARDOUS MATERIALS DENTIFICATION SYSTEM: HaaWi 
Jjaaot: 1 (mMmal acute or chronic eiqiaaure hazard); 1 (slight 
acufe or chronic exposure trezard); 2 (modaraitB acute or algnlHcant 
chronic exposise hazred), 3 (severe acute eaqmaure hazard, unaBiiw 
overagqxjsure can result In permanani Ir^ury and may be tbial), 4 
(exkeme acute eifeaaure hasard, cnelkne orerexposure can be 
fetal). fiBOllDBUOM-UBaml- 0 (mHmal hazanl), 1 (matorlab feat 
require subalanttal prahaaling batare bumrig); 2 (ocmbuatlble liquid 
or scBds, Bqukis wife a flash poht of 38-03*C [100-200°F]), 3 (Class 
IB and IC flarrsnable liquids wife flash pdnta below 38°C [100°F]); 4 
(Cfess lA flammabta liquids wife flash pointa bakw 23°C [73°F] and 
boling pdnta below 38-C [100°F]. RtmriflYBy Hnm-* 0 (ncnnaBy 
stable); 1 (material that can beocme unatabta at etavated 
tsmperalures or which can react sDghtly wHh water); 2 (materiab feat 
are unstable but do not detonate or which can react violently wife 
water), 3 (mataitab that can detonate when initiated or which can 
react expkisively wife water); 4 (materiab that can detonate at nctmal 
temperatures or presaume). 
NATIONAL FIRE PROTECTION ASSOCIATION: H—Mh 
0 (matsrial that on eoqnaure under fire outidHkms would offer no 
hazard beyond that of ordinary combustible materids), 1 (mateitab 
that on exposum uidar lire oandWorM could cause Irritation or minar 
residual lri|ury); 2 (matanab tfiat on Intense or oonlkiued exposue 
urxter fee condHoiia could cause temporary Irxapadtallon or 
possUe residual Ir^ury); 3 (matends ilial can cn short exposure 
ocuU cause serious temporary or residual Injury), 4 (materiab that 
under very stiort exposue could cause deafe or major tesklud 
Injury). FtamiiMtliHv H»v«ir -nH R«iriiuty n«viirr Refer to 

« fcl * MM. . I I HMs Il4l I • eXM4»M* oonnBnns IDT ̂ flmoous MBionais loofiiiiicfliion oysiBm 

FLAMMAMLITY UMTS IN AK. 
Much of fee Information related to the end erqtoslon b derived flam 
the Nalond Fbe Protectton AsaoaaUon (NFPA). Fi—h -
Minimum temperature at which a liquid ghm off suflldent vapors to 
form an IgnHalfle mixture wife air. Auiclcinaipn Ternnemiuie The 
minimum temperature lequted to initiate oombuslon In dr wife no 
oilier source of jgnflton LEL - the fewest percent of vapor In dr, by 
volume, that wll explode or Ignte in tie presenco of an Ignflnn 
soutoe JjEL-the highed percent of vapor In dr, by volums, feat wB 
explode or Ignite In the presenoe of an l^lllon source 

TOXICOLOGICAL INFORMATION: 
Rossibb health hazards as derived from human data, arflmd 
studies, cr ftom flie rssulta of shidles wife similar compounds are 
presented Delinltloib of some terms used In thb secbon are" LDb-
Lethal Dose (sdids A liquids) which kllb 50% of the exposed 
animds, LCB - Lethd Concwntrallcn (gases) which kifls 50% of the 
exposed aninab; ppm oonoentretion expressed in parb of matertal 
per mllBon porta of air or water, mg/m* aoncentrallon expressed In 
weight of substance per volume of dr mg/kg quantity of materid, by 
weighL adminbtered to a last subject based on flidr body weight In 
kg Data flam sevsrel sources are used to evaluate the cancer-
causing potantlal of fea materid The souioes n- lARC - fee 
Intamatland Agency fbr Reeeardi on Conoar, NTP - the Natlond 
Tcsdootogy nogram, RTECS • the Registry of Toxic Eflecta of 
ChemlcdSubstanoes, OSHA and CAUOSHA. lARC and NTP rate 
chemicals on a scale of ifecreaaing potsnlld to cause human cancer 
wife rankbige flam 1 ID 4. Subrankfrigs (2A, 28, etc) are abo used 
Other measures of tcaddty tadude TDLo, the IcNrest dose to cause a 
symptom and TCLo tie lowest uuncentraliori to cause a eymptom, 
TDo, LDLe, and LJDe. or TC, TCo, LCLo, end LCo, fea lowest 
dose (cr concanlreBon) to cause lethd or tndc elfecta. BEI -
Blologlcd Expoaure Indloas, represent the bveta of deterniheeib 
wtuch are most Hkdy to be otaaerved In specimens oottactad flam a 
healfey vrorkar wtn has been sDqxised to chernlcab to the same 
eodsnt as a woricar wife bhatatton exposure to flie TLV Ecotoglcd 
Informatton. EC b the effect conoenflatton In watsr 

REGULATORY INFORMATION: 
Thb eecllon expldns the tmped of veraus laws and rsgdations on 
the materid EPA b the U S Envtronmentd notecllan Agency. 
WHMIS b fee Canadien Workplaoe Hazardous Materids 
Intormaiton Systam DOT and TC are the U S Oapeitnient of 
Tranepcildlon end flie Transport Canada, respectively Superkind 
Amendments and Reaufeurlzallun Act (SAJIA), >ie Canadtan 
DomesUcfNon-Domesiic Substances Lbt (DSUNDSL); fee US 
Toxic Substance Contaol Act (TSCA), Marine Polutarrt status 
according to flw DOT; fee Comprehenshie Errvnonmentd 
Response, Compensalion, and UebHIly Act (CERCLA or 
Superftind), ard various stale regulations 
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Chevron 

Material Safety Data Sheet 

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 

DELO EXTENDED LIFE COOLANT 50/50 NITRITE FREE - BITTERANT 

Product Use: Antifreeze/Coolant 
Product Numt>er(s): CPS227071 
Company Identification 
Chevron Products Company 
a division of Chevron USA. Inc 
6001 Bollinger Canyon Rd 
San Ramon, CA 94583 
United States of Amenca 
www chevronlubricants com 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center Located in the USA 
231-0623 or (510) 231-0623 
Product Information 
email - lubemsds@chevron com 
Product Information (800) LUBE TEK 

International collect calls accepted. (800) 

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS 

COMPONENTS CAS NUMBER AMOUNT 
Ethylene Glycol 107-21-1 30 - 60 %wtAvt 
Sodium 2-ethylhexanoate 19766-89-3 1 - 4.9 %wtywt 

SECTION 3 HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 

- MAY BE HARMFUL OR FATAL IF SWALLOWED 
- MAY CAUSE DIZZINESS, DROWSINESS AND REDUCED ALERTNESS 
- CONTAINS MATERIAL THAT MAY CAUSE HARM TO THE UNBORN CHILD 
- CONTAINS MATERIAL THAT MAY CAUSE ADVERSE REPRODUCTIVE EFFECTS BASED ON 
ANIMAL DATA 
- CONTAINS MATERIAL THAT MAY CAUSE DAMAGE TO: 
- KIDNEY 

Revision Number: 2 
Revision Date: MAY 03. 2012 

1 of7 DELO EXTENDED LiFE COOLANT 
50/50 NiTRITE FREE - BiTTERANT 
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IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye irritation. 
Skin: Contact with the skin Is not expected to cause prolonged or significant irntation Contact with the skin 
IS not expected to cause an allergic skin response Not expected to be harmful to internal organs if 
absorbed through the skin 
Ingestion: Toxic, may be harmful or fatal if swallowed 
Inhalation: Breathing this matenal at concentrations above the recommended exposure limits may cause 
central nervous system effects. Central nervous system effects may include headache, dizziness, nausea, 
vomiting, weakness, loss of coordination, blurred vision, drowsiness, confusion, or disonentation At 
extreme exposures, central nervous system effects may include respiratory depression, tremors or 
convulsions, loss of consciousness, coma or death. 

DELAYED OR OTHER HEALTH EFFECTS: 
Reproduction and Birth Defects: Contains material that may cause adverse reproductive effects if 
swallowed based on animal data Contains material that may cause harm to the unbom child based on 
animal data 
Target Organs: Contains matenal that may cause damage to the following organ(s) following repeated 
inhalation at concentrations above the recommended exposure limit Kidney 
See Section 11 for additional information Risk depends on duration and level of exposure 

I SECTION 4 FIRST AID MEASURES I 

Eye: No specific first aid measures are required As a precaution, remove contact lenses, if worn, and 
flush eyes with water. 
Skin: No specific first aid measures are required. As a precaution, remove clothing and shoes if 
contaminated To remove the material from skin, use soap and water Discard contaminated clothing and 
shoes or thoroughly clean before reuse 
Ingestion: If swallowed, get immediate medical attention. Do not induce vomiting Never give anything by 
mouth to an unconscious person 
Inhalation: No specific first aid measures are required. If exposed to excessive levels of material in the air, 
move the exposed person to fresh air Get medical attention if coughing or respiratory discomfort occurs. 
Move the exposed person to fresh air. If not breathing, give artificial respiration If breathing is difficult, 
give oxygen Get medical attention if breathing difficulties continue or if any other symptoms develop 

I SECTIONS FIRE FIGHTING MEASURES I 

FIRE CLASSIFICATION: 
OSHA Classification (29 CFR 1910 1200) Not classified by OSHA as flammable or combustible 

NFPA RATINGS: Health 2 Flammability 1 Reactivity 0 

FLAMMABLE PROPERTIES: 
Flashpoint: Not Applicable 
Autoignition: No data available 
Flammability (Explosive) Limits (% by volume in air): Lower Not Applicable Upper Not 
Applicable 

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (002) to extinguish flames 
Dry Chemical, C02, AFFF Foam or alcohol resistant foam 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: This matenal will bum although it is not easily ignited For fires involving this 
matenal, do not enter any enclosed or confined fire space without proper protective equipment, including 

Revision Number: 2 2 or 7 DELO EXTENDED LiFE COOLANT 
Revision Date: MAY 03. 2012 50/50 NiTRiTE FREE - BiTTERANT 

MSDS: 20491 
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self-contained breathing apparatus 
Combustion Products: Highly dependent on combustion conditions A complex mixture of airtjome 
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic compounds 
will be evolved when this material undergoes combustion. 

SECTION.6 ACCIDENTAL RELEASE MEASURES. 

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material 
Spill Management: Stop the source of the release if you can do it without nsk. Contain release to prevent 
further contamination of soil, surface water or groundwater Clean up spill as soon as possible, observing 
precautions in Exposure Controls/Personal Protection Use appropnate techniques such as applying 
non-combustible absorbent materials or pumping Where feasible and appropriate, remove contaminated 
soil Place contaminated materials in disposable containers and dispose of in a manner consistent with 
applicable regulations 
Reporting: Report spills to local authorities and/or the U S. Coast Guard's National Response Center at 
(800) 424-8802 as appropriate or required 

SECTION 7 HANDLING AND STORAGE 

Precautionary Measures: Do not get in eyes, on skin, or on clothing Do not taste or swallow Do not 
breathe vapor or fumes Wash thoroughly after handling. 
General Handling Information: Do not taste or swallow antifreeze or solution Keep out of the reach of 
children and animals 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this 
matenal To minimize this hazard, bonding and grounding may be necessary but may not, by themselves, 
be sufficient. Review all operations which have the potential of generating and accumulating an electrostatic 
charge and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, 
sampling, gauging, switch loading, filtering, mixing, agitation, and vacuum tmck operations) and use 
appropriate mitigating procedures For more information, refer to OSHA Standard 29 CFR 1910 106, 
'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77, 'Recommended 
Practice on Static Electricity", and/or the Amencan Petroleum Institute (API) Recommended Practice 2003, 
'Protection Against Ignitions Arising Out of Static, Lightning, and Stray Currents' 
General Storage Information: Do not store in open or unlabeled containers 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty 
container or it may rupture with explosive force Empty containers retain product residue (solid, liquid, 
and/or vapor) and can be dangerous Do not pressurize, cut, weld, braze, solder, dnll, gnnd, or expose 
such containers to heat, flame, sparks, static electncity, or other sources of ignition They may explode and 
cause injury or death Empty containers should be completely drained, properly closed, and promptly 
retumed to a drum reconditioner or disposed of property. 

I 3ECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION ' I 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this matenal (see Section 3), applicable exposure limits, job activities, and 
other substances in the work place when designing engineering controls and selecting personal protective 
equipment If engineering contmis or work practices are not adequate to prevent exposure to harmful 
levels of this material, the personal protective equipment listed below is recommended The user should 
read and understand all instructions and limitations supplied with the equipment since protection is usually 
provided for a limited time or under certain circumstances 

ENGINEERING CONTROLS: 
Use process enclosures, local exhaust ventilation, or other engineering controls to control airborne levels 
below the recommended exposure limits 
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PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required Where splashing is possible, wear 
safety glasses with side shields as a good safety practice 
Skin Protection: No special protective clothing is normally required Where splashing is possible, select 
protective clothing depending on operations conducted, physical requirements and other substances in the 
workplace Suggested materials for protective gloves include Natural rubber, Neoprene, Nitrile Rubber, 
Polyvinyl Chloride (PVC or Vinyl) 
Respiratory Protection: Determine if airbome concentrations are below the recommended occupational 
exposure limits for jurisdiction of use If airbome concentrations are above the acceptable limits, wear an 
approved respirator that provides adequate protection from this material, such as: Air-Purifying Respirator 
for Organic Vapors, Dusts and Mists 

Use a positive pressure air-supplying respirator in circumstances where air-punfying respirators may not 
provide adequate protection 

Occupational Exposure Limits: 

Component Agency TWA STEL Ceiling Notation 
Ethylene Glycol ACGIH ~ — 100 

mq/m3 
— 

Consult local authonties for appropriate values. 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention- the data below are typical values and do not constitute a specification 

Color: Yellow 
Physical State: Liquid 
Odor: Faint or Mild 
pH: No data available 
Vapor Pressure: No data available 
Vapor Density (Air = 1): >1 (Typical) 
Boiling Point: 100°C (212^) (Estimated) 
Solubility: Soluble in water 
Freezing Point: -34®C (-29 2°F) (Estimated) 
Specific Gravity: 1 06 -1 09 @ 15 6°C (60 1 °F) /15 6°C (60.1°F) (Estimated) 
Viscosity: No data available 

I SECTION 10 STABILITY AND REACTIVITY I 

Chemical Stability: This matenal is considered stable under normal ambient and anticipated storage and 
handling conditions of temperature and pressure. 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as 
chlorates, nitrates, peroxides, etc 
Hazardous Decomposition Products: Aldehydes (Elevated temperatures). Ketones (Elevated 
temperatures) 
Hazardous Polymerization: Hazardous polymerization will not occur 

I SECTION 11 TOXICOLOGICAL INFORMATION I 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product 
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components 
Skin Irritation: The skin irntation hazard is based on evaluation of data for similar materials or product 
components 
Skin Sensitization: The skin sensitization hazard is based on evaluation of data for similar matenals or 
product components 
Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar 
matenals or product components 

Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or 
product components 

Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar 
matenals or product components 

ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains ethylene glycol (EG). The toxicity of EG via inhalation or skin contact is expected to 

be slight at room temperature The estimated oral lethal dose is about 100 cc (3 3 oz.) for an adult human 
Ethylene glycol is oxidized to oxalic acid which results in the deposition of calcium oxalate crystals mainly 
in the brain and kidneys Early signs and symptoms of EG poisoning may resemble those of alcohol 
intoxication. Later, the victim may experience nausea, vomiting, weakness, abdominal and muscle pain, 
difficulty in breathing and decreased unne output. When EG was heated above the boiling point of water, 
vapors fbmied which reportedly caused unconsciousness, increased lymphocyte count, and a rapid, jerky 
movement of the eyes m persons chronically exposed When EG was administered orally to pregnant rats 
and mice, there was an increase in fetal deaths and birth defects. Some of these effects occurred at doses 
that had no toxic effects on the mothers We are not aware of any reports that EG causes reproductive 
toxicity in human beings 

2-Ethylhexanoic acid (2-EXA) caused an increase in liver size and enzyme levels when repeatedly 
administered to rats via the diet. When administered to pregnant rats by gavage or in drinking water, 2-EXA 
caused teratogenicity (birth defects) and delayed postnatal development of the pups Additionally, 2-EXA 
impaired female fertility in rats Birth defects were seen in the offspring of mice who were administered 
sodium 2-ethylhexanoate via intraperitoneal injection during pregnancy 

SECTION T2:EC0LCi6ICAL INFORMATION 

ECOTOXICITY 
This matenal is not expected to be harmful to aquatic organisms The product has not been tested. The 
statement has been denved from the properties of the individual components 

ENVIRONMENTAL FATE 
Ready Biodegradability: This material is expected to be readily biodegradable The biodegradabil'ity of 
this matenal is based on an evaluation of data for the components or a similar material 

I SECTION 13.: DISPOSAL CONSIDERATIONS . . ^ l ,1 I 

Use material for its intended purpose or recycle if possible. This matenal, if it must be discarded, may meet 
the cnteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State and local 
regulations. Measurement of certain physical properties and analysis for regulated components may be 
necessary to make a correct determination If this matenal is classified as a hazardous waste, federal law 
requires disposal at a licensed hazardous waste disposal facility 
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SECTION 14 TRANSPORT INFORMATION 

The descriptpon shown may not apply to all shipping situations Consult 49CFR, or appropriate Dangerous 
Goods Regulations, for additional description requirements (e g , technical name) and mode-specific or 
quantity-specific shipping requirements 

DOT Shipping Description: PROPRIETARY ANTIFREEZE PREPARATION IN NON-BULK 
PACKAGING, NOT REGULATED FOR TRANSPORT UNDER 49 CFR 
Additional InformationrBulk shipments containing a reportable quantity (RQ, 5000 pounds or more) of 
ethylene glycol In a single packaging are transported as hazardous material. The shipping descnption is 
UN3082, ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N O S. (ETHYLENE GLYCOL 
CONTAINS BITTERANT), 9, III, RQ (ETHYLENE GLYCOL) 

IMO/IMDG Shipping Description: NOT REGULATED AS DANGEROUS GOODS FOR 
TRANSPORTATION UNDER THE IMDG CODE 

ICAO/IATA Shipping Description: Anti-freeze Preparations, Proprietary, NOT REGULATED AS 
DANGEROUS GOODS FOR TRANSPORT UNDER ICAO 

I SECTION 15 REGULATORY INFORMATION 

EPCRA 311/312 CATEGORIES: 1 Immediate (Acute) Health Effects YES 
2 Delayed (Chronic) Health Effects- YES 
3 Fire Hazard NO 
4 Sudden Release of Pressure Hazard- NO 
5 Reactivity Hazard NO 

REGULATORY LISTS SEARCHED 
01-1=IARC Group 1 03=EPCRA 313 
01-2A=IARC Group 2A 04=CA Proposition 65 
01-2B=IARC Group 2B 05=MA RTK 
02=NTP Carcinogen 06=NJ RTK 

07=PA RTK 

The following components of this material are found on the regulatory lists indicated 
Ethylene Glycol 05, 06, 07 

CHEMICAL INVENTORIES: 
All components comply with the following chemical inventory requirements AlCS (Australia), DSL 
(Canada), EINECS (European Union), ENCS (Japan), lECSC (China), KECI (Korea), PICCS (Philippines), 
TSCA (United States) 

NEW JERSEY RTK CLASSIFICATION: 
Refer to components listed in Section 2 

WHMIS CLASSIFICATION: 
Class D, Division 1, Subdivision B* Toxic Material -
Acute Lethality 
Class D, Division 2, Subdivision A Very Toxic Material -
Teratogenicity and Embryotoxicity 
Reproductive Toxicity 
Class D, Division 2, Subdivision B. Toxic Material -
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Chronic Toxic Effects 

SECTION 16 OTHER INFORMATION 

NFPA RATINGS: Health 2 Flammabiirty 1 Reactivity 0 

HMIS RATINGS: Health 2* Flammability 1 Reactivrty 0 
(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PRE - Personal Protection Equipment Index 
recommendation, *- Chronic Effect Indicator) These values are obtained using the guidelines or published 
evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint and Coating 
Association (for HMIS ratings) 

LABEL RECOMMENDATION: 
Label Category ANTIFREEZE/COOLANT 3 - AFC3 

REVISION STATEMENT: This revision updates the following sections of this Material Safety Data Sheet: 
1,2, 3, 7,11,12,13,14,15,16 
Revision Date: MAY 03, 2012 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 
TLV - Threshold Limit Value TWA - Time Weighted Average 
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit 

CAS - Chemical Abstract Seivice Number 
ACGIH - Amencan Conference of Governmental 
ndustnal Hygienists 

IMO/IMDG 
Code 

Intemational Mantime Dangerous Goods 

API - American Petroleum Institute MSDS - Material Safety Data Sheet 
CVX - Chevron NFPA - National Fire Protection Association (USA) 
DPT Department of Transportation (USA) NTP - National Toxicology Program (USA) 
lARC - Iht^fiatiohal Agency for Research on 
Cancer 

OSHA - Occupational Safety and Health Administraton 

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910 1200) and the ANSI 
MSDS Standard (Z400 1) by the Chevron Energy Technology Company, 100 Chevron Way, 
Richmond, Califomia 94802 

The above information is based on the data of which we are aware and is believed to be correct 
as of the date hereof. Since this information may be applied under conditions beyond our 
control and with which we may be unfamiliar and since data made available subsequent to the 
date hereof may suggest modifications of the information, we do not assume any responsibility 
for the results of its use. This information is furnished upon condition that the person receiving 
it shall make his own determination of the suitability of the material for his particular purpose. 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: BC-140 

Revision Date: 20-Dec-2012 

h • CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

BC-140 
None 
Blend 
Crosslinker 

Halliburton Energy Services 
PO Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone- 1-580-251-4335 
e-mail- 1dunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
y/lonoethanolamine borate 26038-87-9 30 - 60% Not applicable iNot applicable 
Ethyiene.qlvcol 107-21-1 10-30% 100 mq/m' BO ppm CEIL 

|3. HAZARDS IDENTlFICA-nON 

Hazard Overview May cause eye, skin, and respiratory irritation May cause headache, dizziness, and 
other central nervous system effects May be harmful if swallowed. May cause birth 
defects. Repeated overexposure may cause liver and kidney effects 

14. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult give oxygen Get medical attention 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes. Get medical attention. Remove contaminated clothing and launder before 
reuse 

In case of contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention immediately alter flushing 

Do not induce vomiting Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention. Never give anything by mouth to an unconscious person. 

Not Applicable 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoignition Temperature (F): Not Determined 
Autoignitlon Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 2, Flammability 0, Reactivity 0 
HMIS Ratings: Health 2, Flammability 0, Physical Hazard 0 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropnate protective equipment. 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Contain spill with sand or other inert materials. 
Absorption Scoop up and remove. 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing Avoid breathing vapors Wash hands after 
use Launder contaminated clothing before reuse 

Storage Information Store away from oxidizers Store in a cool well ventilated area Keep container 
closed when not in use Product has a shelf life of 36 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION" 

Engineering Controls Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection Organic vapor respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Rubber apron. 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Liquid 
Color: Dark green 
Odor: Mild 
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|9. PHYSICAL AND CHEMICAL PROPERTIES 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/100mi): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @20 C (centistokes): 
Partition Coefficient/n-Octanoi/Water: 
Molecular Weight (g/moie): 

7.28 
1 17-12 
9 75-100 
Not Determined 
Not Deternimed 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong oxidizers Dehydrating agents 

TOXIC fumes Carbon monoxide and carbon dioxide 

Not Applicable 

hi. TOXIOOLOGICAL INFORMATIOi^ 

Principle Route of Exposure 

Inhalation 

Eye or skin contact, inhalation 

May cause respiratory irritation. May cause central nervous system depression 
including headache, dizziness, drowsiness, incoordination, slowed reaction time, 
slurred speech, giddiness and unconsciousness. 

Skin Contact 

Eye Contact 

Ingestion 

Aggravated Medical Conditions 

Chronic Effects/Carcinogenicity 

Other Information 

May cause skin imtation 

May cause severe eye irritation. 

irritation of the mouth, throat, and stomach May cause abdominal pain, vomiting, 
nausea, and diarrhea May cause heart, kidney and brain disorders 

Skin disorders Eye ailments. Liver and kidney disorders. 

Prolonged or repeated exposure may cause kidney damage. Prolonged or repeated 
exposure may cause liver, heart, blood and brain damage Prolonged or repeated 
exposure may cause reproductive system damage. Prolonged or repeated exposure 
may cause embryo and fetus toxicity 

None known 
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Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity: Not determined 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

|12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicologicai Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity: Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

|13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 
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ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals This product contains toxic chemical(s) listed below which is(are) subject to the 
reporting requirements of Section 313 of Title III of SARA and 40 CFR Part 372 
Ethylene Glycol//107-21-1 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

Califomia Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

EPA Reportable Spill Quantity is 1674 Gallons based on Ethylene glycol (CAS. 107-
21-1) 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

One or more components listed 

One or more components listed 

One or more components listed. 

All components listed on inventory or are exempt 

D1A Very Toxic Materials 
D2B Toxic Materials 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 
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Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from vanous sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final detennination of suitability of any material is the sole responsibility of 
the user 

"•END OF MSDS*" 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: BE-9 

Revision Date: 16-Apr-2014 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

BE-9 
None 
Solution 
Biocide 

Halliburton Energy Services, Inc 
PO 80X1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone- (281) 575-5000 

Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail: fdunexchem@halliburton com 

|2. COMPdSmON/iNFORMATION ON INGREDIENTS" 

Substances CAS Number PERCENT Iw/w) ACGIH TLV-TWA OSHA PEL-fWA 
Fnbutyl tetradecyl phosphonium 
chloride 

81741-28-8 5-10% |Not applicable Not applicable 

3. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye and skin bums May cause respiratory irritation May be harmful if 
swallowed May be harmful if inhaled 

4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult give oxygen Get medical attention. 

Wash with soap and water Get medical attention if irntation persists Remove 
contaminated clothing and launder before reuse Remove contaminated shoes 
and discard 

In case of contact, or suspected contact, immediately flush eyes with plenty of 
water for at least 15 minutes and get medical attention immediately after flushing 

If swallowed, do NOT induce vomiting. Give victim two glasses of water. Call a 
physician immediately. Never give anything by mouth to an unconscious person. 

Not Applicable 
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|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammability Limits In Air - Lower (Vo): 
Flammablllty Limits in Air - Upper (%): 

Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

Special Protective Equipment 
for Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

Water fog, carbon dioxide, foam, dry chemical 

Decomposition in fire may produce toxic gases Do not allow runoff to enter 
waterways. Use water spray to cool fire exposed surfaces. 

Full protective clothing and approved self-contained breathing apparatus required 
for fire fighting personnel 

Health 3, Flammability 0, Reactivity 0 
Health 3, Flammability 0, Physical Hazard 0 , PRE F 

|6. ACCIDENTAL RELEASE MEASURET 

Personal Precautionary 
Measures 

Use appropriate protective equipment 

Environmental Precautionary Prevent from entering sewers, watenways, or low areas 
Measures 

Procedure for Cleaning / 
Absorption 

Isolate spill and stop leak where safe Contain spill with sand or other inert 
matenals. Scoop up and remove 

7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing Wash hands after use Launder 
contaminated clothing before reuse Do NOT consume food, drink, or tobacco in 
contaminated areas 

Storage Information Store in a cool well ventilated area Keep container closed when not in use Store 
away from direct sunlight Store in a dry location Store in a manner to prevent 
commingling with incompatible matenals. Store away from alkalis Store away 
from reducing agents 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls 

Respiratory Protection 

Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

If engineering controls and work practices cannot keep exposure below 
occupational exposure limits or if exposure is unknown, wear a NIOSH certified, 
European Standard EN 149, AS/NZS 1715 2009, or equivalent respirator when 
using this product Selection of and instruction on using all personal protective 
equipment, including respirators, should be performed by an industrial Hygienist or 
other qualified professional 

Dust/mist respirator {N95, P2/P3) 
BE-9 
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Hand Protection 

Skin Protection 

Eye Protection 

Other Precautions 

Impervious rubber gloves Neoprene gloves. Polyvinylchlonde gloves 

Wbar impervious protective clothing, including boots, gloves, lab coat, apron, rain 
jacket, pants or coverall, as appropriate, to prevent skin contact 

Chemical goggles, also wear a face shield if splashing hazard exists 

Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
pH: 
SpectTrc Gravity @ 20 C (Water=1): 
Density @ 20 C (ibs./galion): 
Bulk Density @ 20 C (IbsfftS): 
Boiling Point/Range (F): 
Boiling Point/Range (0): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure ® 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
Clear colorless 
Slight 
6-8 
0 95-1 00 
8 12 
Not Determined 
212 
100 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Miscible 
Not Determined 
Not Determined 
Not Determined 
55-65 
< 3 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Reducing agents. Strong alkalis 

Chlonne Phosphorus acids Carbon monoxide and carbon dioxide. 

Not Applicable 

|11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalaton 

Sympotoms related to exposure 
Acute Toxicity 
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Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

Chronic Effects/Carclnogenicity 

May cause respiratory irritation May be harmful if inhaled 
May cause eye burns 
May cause skin burns Harmful if absorbed through the skin 
May be harmful if swallowed 

No data available to indicate product or components present at greater than 1% are chronic 
health hazards 

Substances CAS Number LDSO Oral LO50 Dermal LC50 Inhalation 

Tri butyl tetradecyl 
Dhosphonium chloride 

81741-28-8 < 2000 mg/kg (Rat) No data available 0 9 mg/L (Rat) 

|12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxiclty Product 
Acute Fish Toxicity: 

Acute Crustaceans Toxicity: 
Acute Algae Toxlcity-

LC50 (96 hour) 0 46 mg/L (Oncorhynchus mykiss) 
LC50 (96 hour) 0 06 mg/l (Lepomis macrochirus) 
LC50 (96 hour) 0 58 mg4 (fish) 
TLM96 1 6 m^ (Crangon crangon) TLM48 0 025 mg/l (Daphnia magna) 
Not determined 

Substances CAS Number Toxicity to Algae Toxicity to Fish Toxicity to 
Microorganisms 

Toxicity to invertebrates 

Tri butyl tetradecyl 
phosphonium chloride 

81741-28-8 No information available LC50(96h) 0 46 mg/L 
(Onchorhynchus mykiss) 

LC50(96h) 0 06 mg/L 
(Lepomis macrochirus) 

No information available EC50(4eh) 0025 mg/L 
(Oaphnia magna) 
TLM96 1 6 mg/L 

(Crangon crangon) 

12.2 Persistence and degradablllty 
No information available 

12.3 Bioaccumulative potential 
No information available 

12.4 Mobility In soil 
No information available 

12.5 Results of PBT and vPvB assessment 
No information available 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 
Incineration recommended in approved incinerator according to federal, state, and 
local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

US DOT 
UN Number: UN2922 
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UN Proper Shipping Name: Corrosive Liquid, Toxic, N O S (contains Tributyl Tetradecyl Phosphonium 
Chloride) 

Transport Hazard Class(es): 8 
Subsidiary Hazard: (6 1) 
Packing Group: II 
NAERG: NAERG154 

US DOT Bulk 
DOT (Bulk) Not Applicable 

Canadian TDG uiO 
UN Number UN2922 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N O 8 (contains Tributyl Tetradecyl Phosphonium 

Chlonde) 
Transport Hazard Ciass(es): 8 
Subsidiary Hazard: (6.1) 
Packing Group: II 

IMDG/IMO 
UN Number: UN2g22 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N O 8 (contains Tributyl Tetradecyl Phosphonium 

Chloride) 
Transport Hazard Ciass(es): 8 
Subsidiary Hazard: (6 1) 
Packing Group: II 
EMS: EmS F-A, 8-B 

lATA/ICAO 
UN Number: UN2g22 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N O 8 (contains Tributyl Tetradecyl Phosphonium 

Chloride) 
Transport Hazard Class(es): 8 
Subsidiary Hazard: (6.1) 
Packing Group: II 

Transport in bulk according to Annex li of MARPOL 73/78 and the IBC Code Not applicable 
Special Precautions for User None 

Labels: Corrosive 
Toxic 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory All components listed on inventory or are exempt 

EPA SARA Title III Extremely Not applicable 
Hazardous Substances 

EPA SARA (311,312) Hazard Acute Health Hazard 
Class 

EPA SARA (313) Chemicals This product does not contain a toxic chemical for routine annual 'Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

EPA CERCLA/Superfund Not applicable 
Reportable Spill Quantity 
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EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

If product becomes a waste, it does NOT meet the crrteria of a hazardous waste 
as defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply 

Does not apply 

Does not apply 

All components listed on inventory or are exempt 

D1A Very TOXIC Materials 
E Corrosive Matenal 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this SDS 
Section 15 Regulatory Information 

Additional information 

Disclaimer Statement 

For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

This Information is furnished without wamanty, expressed or implied, as to 
accuracy or completeness The information is obtained from vanous sources 
including the manufacturer and other third party sources. The information may not 
be valid under all conditions nor if this material is used in combination with other 
matenals or in any process. Final determination of suitability of any matenal is the 
sole responsibility of the user 

*"END OF MSDS"* 
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HALLIBURTOIM 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: FR-66 

Revision Date: 14-Feb-2013 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

FR-66 
None 
Blend 
Fnction Reducer 

Halliburton Energy Services 
PO 80x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281)575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail 1dunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
Hydrotreated light petroleum 
jistillate 

54742-47-8 10 - 30% ^Jot applicable Not applicable 

|3. HAZARDS IDENTIFICATION 

Hazard Overview 

|4. FIRST AID MEASURES" 

May cause eye irritation May be harmful if swallowed 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth if breathing is difficult give oxygen Get medical attention 

Wash with soap and water Get medical attention if irritation persists Remove 
contaminated clothing and launder before reuse. 

In case of contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention immediately after flushing 

Get medical attention' if vomiting occurs, keep head lower than hips to prevent 
aspiration 

Not Applicable 

FR-66 
Page 1 of 6 

HESI00339 



Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): > 200 
Flash Point/Range (C): > 93 
Flash Point Method: PMCC 
Autoignition Temperature (F): >419 
Autoignition Temperature (C): >215 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases Use water spray to cool fire exposed 
surfaces 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 1, Flammability 0, Reactivity 0 
HMIS Ratings: Health 1, Flammability 0, Physical Hazard 0 , PPE C 

Is. ACCIDENTAL RELEASE MEASURES I 

Personal Precautionary Measures Use appropriate protective equipment 

Environmental Precautionary Prevent from entering sewers, watenvays, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Contain spill with sand or other inert materials 
Absorption Scoop up and remove 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing Avoid breathing vapors Wash hands after 
use Launder contaminated clothing before reuse Matenal is slippery underfoot 
Avoid breathing mist 

Storage Information Store away from oxidizers Keep container closed when not in use Store in a cool, 
dry location Store in a well ventilated area Keep from freezing Product has a shelf 
life of 6 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTIOfT 

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection Not normally needed. But if significant exposures are possible then the following 
respirator is recommended 
Organic vapor respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Rubber apron 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

FR.66 
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|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 0 (Ibs^gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (0): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
White 
Sweet hydrocarbon 
Not Determined 
1 06 
8 83 
65 4 
Not Determined 
Not Determined 
<14 
<-10 
Not Determined 
Not Determined 
50 
Not Determined 
Partially soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong oxidizers 

Oxides of nitrogen Carbon monoxide and carbon dioxide Chlorine 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Eye or skin contact, inhalation 

Inhalation of mist or heated vapors may cause respiratory imtation 

May cause skin defatting with prolonged exposure 

May cause moderate eye irntation 

Aspiration into the lungs may cause chemical pneumonitis including coughing, 
difficulty breathing, wheezing, coughing up blood and pneumonia, which can be fatal. 

Aggravated Medical Conditions None known 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1 % are 
chronic health hazards 

Other Information None known 
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Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity; Not determined 

Inhalation Toxicity; Not determined 

Primary Irritation Effect; Not determined 

Carcinogenicity Not determined 

Genotoxicity; Not determined 

Reproductive / Not determined 
Developmental Toxicity; 

112. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity; Not determined 
Acute Crustaceans Toxicity;Not determined 
Acute Algae Toxicity; Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restncted 

Canadian TDG 
Not restricted 

ADR 
Not restncted 

Air Transportation 
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ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restncted 

Other Transportation information 

Labels: None 

15. REGULATORY INFORMATiON 

US Regulations 

us TSCA inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Ciassification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

Ail components listed on inventory or are exempt 

Not applicable 

None 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, rt does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the Califomia Proposition 65 Regulation 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt 

Un-Cont rolled 

16. OTHER INFORMATiON 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 
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Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this material is used m combination with other materials or in any 
process Final determination of suitability of any material is the sole responsibility of 
the user 

•"END OF MSDS*" 
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HESI00345 

NON- RESPONSIVE



HESI00346 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: HYDROCHLORIC ACID 10-30% 

Revision Date: 19-Apr-2012 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Cliemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

HYDROCHLORIC ACID 10-30% 
None 
Inorganic acid 
Solvent 

Halliburton Energy Services 
PO 80x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone. 1-580-251-4335 
e-mail- fdunexchem@halliburton com 

12. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Numt>er PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
Hydrochloric acid gPPm 17647-01-0 110-30% |2ppm 

|3. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye, skin, and respiratory bums May be harmful if swallowed 

|4. FIRST AID MEASURES" 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult give oxygen Get medical attention. 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes. Get medical attention Remove contaminated clothing and launder before 
reuse 

In case of contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention immediately after flushing. 

Do not induce vomiting. Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 

HYDROCHLORIC ACID 1000% 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoignition Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%); Not Determined 
Flammability Limits in Air - Upper {%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards May form explosive mixtures with strong alkalis Decomposition in fire may produce 
toxic gases Reaction with steel and certain other metals generates flammable 
hydrogen gas Do not allow runoff to enter waterways 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 3, Flammability 0, Reactivity 1 
HMIS Ratings: Health 3, Flammability 0, Reactivity 1 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropriate protective equipment I 
I 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Contain spill with sand or other inert materials. 
Absorption Neutralize to pH of 6-8. Scoop up and remove. 

|7. HANDLING AND STORA^ 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors Wash hands after 
use Launder contaminated clothing before reuse 

Storage Information Store away from alkalis Store in a cool well ventilated area. Keep container closed 
when not in use 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION" 

Engineering Controls Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection Acid gas respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Full protective chemical resistant clothing Rubber boots 

Eye Protection Chemical goggles; also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Liquid 

HYDROCHLORIC ACID 10-30% 
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|9. PHYSICAL AND CHEMICAL PROPERTIES 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs7gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/100ml): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Clear colorless 
Pungent acnd 
08 
1 16 
9 66 
Not Determined 
230 
110 
-50 
-46 
26 
Not Determined 
35 
Not Determined 
Soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
36 5 

ho. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong alkalis 

Flammable hydrogen gas Chlorine Hydrogen sulfide 

Not Applicable 

11. TOXiCOLQGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Eye or skin contact, inhalation 

Causes severe respiratory irritation 

May cause skin bums. 

May cause eye bums. 

Causes bums of the mouth, throat and stomach 

Aggravated Medical Conditions Skin disorders 

Chronic Effects/Carcinogenicity Prolonged, excessive exposure may cause erosion of the teeth 

Other Information None known 

Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity: Not determined 
HYDROCHLORIC ACID 10-30% 
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Inhalation Toxicity: -

Primary Irritation Effect: 

Carcinogenicity 

Genotoxicity: 

Reproductive / 
Developmental Toxicity: 

LC50 3124 ppm/1 hr (Rat) 

Not determined 

Not determined 

Not determined 

Not determined 

|12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) 

Persistence/Degradability 

Not determined 

Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information 

Other Information 

Not determined 

Not appiicabie 

13. DISPOSAL CONSIDERATIONS 

Disposal Method 

Contaminated Packaging 

Disposal should be made in accordance with federal, state, and local regulations. 

Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

Land Transportation 

DOT 

UNI789,Hydrochlonc Acid Solution, 8, 
RQ (Hydrochlonc Acid - 2273 kg) 
NAERG 157 

Canadian TDG 
Hydrochlonc Acid Solution, 8, UN1789, II 

ADR 

UNI789,Hydrochlonc Acid Solution, 8, II 

Air Transportation 

ICAO/IATA 

UNI789,Hydrochloiic Acid Solution, 8, II 
HYDROCHLORIC ACID 10-30% 
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RQ (Hydrochloric Acid - 2273 kg) 

Sea Transportation 

IMDG 

UN1789,Hydrochlonc Acid Solution, 8, II 
RQ (Hydrochlonc Acid - 2273 kg) 
EmS F-A, S-B 

Other Transportation Information 

Labels: Corrosive 

115. REGULATORY INFORMATIQN 

US Regulations 

US tSCA inventory 

EPA SARA Title ill Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 

This product does not contain a toxic chemical for routine annual 'Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

EPA Reportable Spill Quantity is 1592 Gallons based on Hydrochloric acid (CAS 
7647-01-0). 

If product becomes a waste, it does meet the criteria of a hazardous waste as 
defined by the US EPA, because of 

Corrosivity D002 

Caiifornia ProposKion 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed do not apply to the California Proposition 65 Regulation 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt 

E Corrosive Material 

116. OTHER INFORMATKJNr 

The following sections have been revised since the iast issue of this MSDS 
Not applicable 

HYDROCHLORIC ACID 10-30% 
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Additional information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is fumished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitability of any matenal is the sole responsibility of 
the user 

•"END OF MSDS*" 
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HM513139 
101653071 

Chevron 

Material Safety Data Sheet 

SECTlONci'PRODUCT AND COMPANY IDENTIFICATrON 

Chevron ATF HD 389 

Product Use: Automatic Transmission Fluid 
Product Number(s): 226534 
Synonyms: Chevron Automatic Transmission Fluid HD-389 
Company Identification 
Chevron Products Company 
a division of Chevron U.S.A. Inc 
6001 Bollinger Canyon Rd 
San Ramon, CA 94583 
United States of America 
www.chevronlubricants com 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center Located in the USA International collect calls accepted. (800) 
231-0623 or (510) 231-0623 
Product Information 
email lubemsds@chevron com 
Product Information: 1 (800) 582-3835, LUBETEK@chevron com 

I SECTION 2 COMPOSITION/ INFORMATION QN.INGREDIEN^ 

COMPONENTS CAS NUMBER AMOUNT 
Highly refined mineral oil (CI 5 - C50) Mixture 70 - 99 %wtA«t 

SECTION 3 HAZARDS IDENTIFICATION 

************************************************************************************************************************ 
EMERGENCY OVERVIEW 

- TOXIC TO AQUATIC ORGANISMS MAY CAUSE LONG-TERM ADVERSE EFFECTS IN THE 
AQUATIC ENVIRONMENT 
************************************************************************************************************************ 

IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye imtation. 
Skin: Contact with the skin is not expected to cause prolonged or significant irritation. Contact with the skin 
IS not expected to cause an allergic skin response Not expected to be harmful to internal organs if 
absorbed through the skin High-Pressure Equipment Information Accidental high-velocity injection under 
the skin of materials of this type may result in serious injury Seek medical attention at once should an 
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accident like this occur The initial wound at the injection site may not appear to tie serious at first, but, if 
left untreated, could result in disfigurement or amputation of the affected part 

ingestion: Not expected to be harmful if swallowed. 
Inhalation: Not expected to be harmful if inhaled Contains a petroleum-based mineral oil May cause 
respiratory irritation or other pulmonary effects following prolonged or repeated inhalation of oil mist at 
airbome levels above the recommended mineral oil mist exposure limit Symptoms of respiratory irritation 
may include coughing and difficulty breathing 

I SECTION 4 FIRST AID MEASURES 

Eye: No specific first aid measures are required As a precaution, remove contact lenses, if worn, and 
flush eyes with water 
Skin: No specific first aid measures are required As a precaution, remove clothing and shoes if 
contaminated. To remove the material from skin, use soap and water Discard contaminated clothing and 
shoes or thoroughly clean before reuse 
Ingestion: No specific first aid measures are required Do not induce vomiting As a precaution, get 
medical advice. 
Inhalation: No specific first aid measures are required If exposed to excessive levels of material in the air, 
move the exposed person to fresh air Get medical attention if coughing or respiratory discomfort occurs 
Note to Physicians: In an accident involving high-pressure equipment, this product may be injected under 
the skin Such an accident may result in a small, sometimes bloodless, puncture wound. However, 
because of its driving force, material injected into a fingertip can be deposited into the palm of the hand 
Within 24 hours, there is usually a great deal of swelling, discoloration, and intense throbbing pain 
Immediate treatment at a surgical emergency center is recommended 

I SECTION 5 FiRE FIGHTING MEASURES ~| 

Leaks/ruptures in high pressure system using matenals of this type can create a fire hazard when in the 
vicinity of ignition sources (eg open flame, pilot lights, sparks, or electric arcs) 

FIRE CLASSIFICATION: 
OSHA Classification (29 CFR 1910 1200) Not classified by OSHA as flammable or combustible 

NFPA RATINGS: Health; 0 Flammability 1 Reactivity 0 

FLAMMABLE PROPERTIES: 
Flashpoint: (Cleveland Open Cup) 178 °C (352 °F) Minimum 
Autoignition: No data available 
Flammability (Explosive) Limits (% by volume in air): Lower Not Applicable Upper Not 
Applicable 

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (C02) to extinguish flames 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: This material will bum although it is not easily ignited. See Section 7 for proper 
handling and storage For fires involving this matenal, do not enter any enclosed or confined fire space 
without proper protective equipment, including self-contained breathing apparatus 
Combustion Products: Highly dependent on combustion conditions. A complex mixture of airbome 
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic compounds 
will be evolved when this material undergoes combustion. 
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SECTION 6 ACCIDENTAL RELEASE MEASURES 

Protective Measures: Eliminate all sources of ignition In vicinity of spilled material 
Spill Management: Stop ttie source of ttie release if you can do it wittiout risk Contain release to prevent 
further contamination of soil, surface water or groundwater Clean up spill as soon as possible, observing 
precautions in Exposure Controls/Personal Protection Use appropriate techniques such as applying 
non-combustible absorbent materials or pumping Where feasible and appropnate, remove contaminated 
soil Place contaminated materials in disposable containers and dispose of in a manner consistent with 
applicable regulations 
Reporting: Report spills to local authorities and/or the U S Coast Guard's National Response Center at 
(800) 424-8802 as appropriate or required. 

I SECTION? HANDLING AND STORAGE 

Precautionary Measures: DO NOT USE IN HIGH PRESSURE SYSTEMS in the vicinity of flames, sparks 
and hot surfaces Use only in well ventilated areas Keep container closed 
Keep out of the reach of children 
General Handling Information: Avoid contaminating soil or releasing this matenal into sewage and 
drainage systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this 
matenal To minimize this hazard, bonding and grounding may be necessary but may not, by themselves, 
be sufficient. Review all operations which have the potential of generating and accumulating an electrostatic 
charge and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, 
sampling, gauging, switch loading, filtenng, mixing, agitation, and vacuum truck operations) and use 
appropriate mitigating procedures For more information, refer to OSHA Standard 29 CFR 1910 106, 
•Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77, 'Recommended 
Practice on Static Electricity', and/or the American Petroleum Institute (API) Recommended Practice 2003, 
'Protection Against Ignitions Arising Out of Static, Lightning, and Stray Currents'. 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty 
container or it may rupture with explosive force Empty containers retain product residue (solid, liquid, 
and/or vapor) and can be dangerous Do not pressunze, cut, weld, braze, solder, drill, grind, or expose 
such containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode and 
cause injury or death. Empty containers should be completely drained, properly closed, and promptly 
returned to a drum reconditioner or disposed of properly. 

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this matenal (see Section 3), applicable exposure limits, job activities, and 
other substances in the work place when designing engineering controls and selecting personal protective 
equipment If engineering controls or work practices are not adequate to prevent exposure to harmful 
levels of this matenal, the personal protective equipment listed below is recommended The user should 
read and understand all instructions and limitations supplied with the equipment since protection is usually 
provided for a limited time or under certain circumstances. 

ENGINEERING CONTROLS: 
Use in a well-ventilated area. 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required Where splashing is possible, wear 
safety glasses with side shields as a good safety practice. 
Skin Protection: No special protective clothing is normally required. Where splashing is possible, select 
protective clothing depending on operations conducted, physical requirements and other substances in the 
workplace Suggested matenals for protective gloves include 4H (PE/EVAL), NItnle Rubber, Silver Shield, 
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Viton 
Respiratory Protection: No respiratory protection is normally required 
If user operations generate an oil mist, determine if airborne concentrations are below the occupational 
exposure limit for mineral oil mist If not, wear an approved respirator that provides adequate protection 
from the measured concentrations of this matenal For air-punfying respirators use a particulate cartridge 
Use a positive pressure alr-supplying respirator in circumstances where air-punfying respirators may not 
provide adequate protection 

Occupational Exposure Limits: 

Component Agency TWA STEL Ceiling Notation 
Highly refined mineral oil (015 -
050) 

AOGIH 5 mg/m3 10 mg/m3 — — 

Highly refined mineral oil (015 -
050) 

OSHAZ-1 5 mg/m3 - — — 

Consult local authorities for appropriate values 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention the data below are typical values and do not constitute a specification 

Color: Red 
Physical State: Liquid 
Odor: Petroleum odor 
pH: Not Applicable 
Vapor Pressure: <0.01 mmhg @ 37 8 °C (100 °F) 
Vapor Density (Air = 1): >1 
Boiling Point: SIS'C (599^) 
Solubility: Soluble in hydrocarbons. Insoluble in water 
Freezing Point: Not Applicable @ 15 O'C (60 1 °F) /15 6°C (60 1 °F) 
Density: 0 858 kg/I @ IS^C (SO'F) (Typical) 
Viscosity: 7 mm2/s @ lOOX (212'F) (Typical) 
Evaporation Rate: No data available 

I SECTION 10 STABILITY AND REACTIVITY 

Chemical Stability: This material is considered stable under normal ambient and anticipated storage and 
handling conditions of temperature and pressure 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as 
chlorates, nitrates, peroxides, etc 
Hazardous Decomposition Products: None known (None expected) 
Hazardous Polymerization: Hazardous polymerization will not occur 

SECTION 11 TOXICOLOGICAL INFORMATION 

IMMEDIATE HEALTH EFFECTS 
Eye Irrttation: The eye imtation hazard is based on evaluation of data for similar materials or product 
components 
Skin Irritation: The skin irntation hazard is based on evaluation of data for similar matenals or product 
components. 
Skin Sensitization: The skin sensitization hazard is based on evaluation of data for similar materials or 
product components 
Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar 
matenals or product components 
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Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or 
product components 

Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar 
matenals or product components 

ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains petroleum base oils which may be refined by vanous processes including severe 

solvent extraction, severe hydrocracking, or severe hydrotreating None of the oils requires a cancer 
warning under the OSHA Hazard Communication Standard (29 CFR 1910 1200) These oils have not been 
listed in the National Toxicology Program (NTP) Annual Report nor have they been classified by the 
International Agency for Research on Cancer (IARC) as, carcinogenic to humans (Group 1), probably 
carcinogenic to humans (Group 2A), or possibly carcinogenic to humans (Group 2B). These oils have not 
been classified by the American Conference of Govemmental Industrial Hygienists (ACGIH) as confirmed 
human carcinogen (A1), suspected human carcinogen (A2), or confirmed animal carcinogen with unknown 
relevance to humans (A3) 

I SECTION 12 EC.OLOGICAL INFORMATION. „ • - . . . .• I 

ECOTOXICITY 
This material is expected to be toxic to aquatic organisms and may cause long-term adverse effects in the 
aquatic environment The ecotoxicity hazard is based on an evaluation of data for the components or a 
similar matenal 

ENVIRONMENTAL FATE 
Ready Biodegradability: This material is not expected to be readily biodegradable The biodegradability 
of this material is based on an evaluation of data for the components or a similar material. 

I SECTION 13 DISPOSAL CONSIDERATIONS . . .. ,: : J _ ! ^,1 

Use matenal for its intended purpose or recycle if possible. Oil collection services are available for used oil 
recycling or disposal Place contaminated materials in containers and dispose of in a manner consistent 
with applicable regulations Contact your sales representative or local environmental or health authonties 
for approved disposal or recycling methods 

ISECTION14, TRANSRO.RT;INFORMATION 

The descnption shown may not apply to all shipping situations Consult 49CFR, or appropriate Dangerous 
Goods Regulations, for additional description requirements (e g , technical name) and mode-specific or 
quantity-specific shipping requirements 

DOT Shipping Description: NOT REGULATED AS HAZARDOUS MATERIAL UNDER 49 CFR, 
OPTIONAL DISCLOSURE: UN3082, ENVIRONMENTALLY HAZARDOUS SUBSTANCE. LIQUID. N.O.S. 
(ALKYL PHOSPHITES. OLEYLAMINE). 9. III. MARINE POLLUTANT (ALKYL PHOSPHITES. 
OLEYLAMINE) 

IMO/IMDG Shipping Description: UN3082. ENVIRONMENTALLY HAZARDOUS SUBSTANCE. LIQUID. 
N O.S (ALKYL PHOSPHITES. OLEYLAMINE). 9. III. MARINE POLLUTANT (ALKYL PHOSPHITES. 
OLEYLAMINE) 

ICAO/IATA Shipping Description: UN3082. ENVIRONMENTALLY HAZARDOUS SUBSTANCE. LIQUID. 
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N O S (ALKYL PHOSPHITES. OLEYLAMINE), 9, 

SECTION 15 REGULATORY INFORMATION 

EPCRA 311/312 CATEGORIES: 1 Immediate (Acute) Health Effects NO 
2 Delayed (Chronic) Health Effects NO 
3 Fire Hazard NO 
4 Sudden Release of Pressure Hazard NO 
5 Reactivity Hazard NO 

REGULATORY LISTS SEARCHED 
01-1=IARC Group 1 03=EPCRA 313 
01-2A=IARC Group 2A 04=CA Proposition 65 
01 -2B=IARC Group 2B 05=MA RTK 
02=NTP Carcinogen 06=NJ RTK 

07=PA RTK 

No components of this material were found on the regulatory lists above 

CHEMICAL INVENTORIES: 
All components comply with the following chemical inventory requirements AlCS (Australia). DSL 
(Canada). ENCS (Japan), lECSC (China), KECI (Korea). PICCS (Philippines). TSCA (United States) 
One or more components is listed on ELINCS (European Union) Secondary notification by the importer 
may be required. All other components are listed or exempted from listing on EINECS 

NEW JERSEY RTK CLASSIFICATION: 
Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N J S A 34.5A-1 et seq . the product is to 
be Identified as follows PETROLEUM OIL (Automatic transmission fluid) 

WHMIS CLASSIFICATION: 
This product is not considered a controlled product according to the criteria of the Canadian Controlled 
Products Regulations 

SECTION 16 OTHER INFORMATION 

NFPA RATINGS: Health" 0 Flammability 1 Reactivity 0 

HMIS RATINGS: Health: 1 Flammability 1 Reactivity. 0 
(0-Least, 1-Slight, 2-Moderate. 3-High. 4-Extreme, PPE.- Personal Protection Equipment Index 
recommendation. *- Chronic Effect Indicator). These values are obtained using the guidelines or published 
evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint and Coating 
Association (for HMIS ratings). 

LABEL RECOMMENDATION: 
Label Category INDUSTRIAL OIL 1 - IND1 

REVISION STATEMENT: This revision updates the following sections of this Safety Data Sheet 
1.2.9.12.14.15.16 
Revision Date: January 17. 2014 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 
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TLV - Threshold Limit Value TWA - Time Weighted Average 
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit 

CAS - Chemical Abstract Service Number 
ACGIH - American Conference of Governmental 
ndustrial Hygienists 

IMO/IMDG - International Maritime Dangerous Goods 
Code 

API - American Petroleum Institute MSDS - Material Safety Data Sheet 
CVX - Chevron NFPA - National Fire Protection Association (USA) 
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA) 
lARC - International Agency for Research on 
Cancer 

OSHA - Occupational Safety and Health Administration 

NCEL - New Chemical Exposure Limit EPA - Environmental Protection Agency 
SCBA - Self-Contained Breathina Apoaratus 

Prepared according to the 29 CFR 1910 1200 (2012) by Chevron Energy Technology Company, 6001 
Bollinger Canyon Road San Ramon. CA 94583 

The above infonmation is based on the data of which we are aware and is believed to be correct 
as of the date hereof. Since this information may be applied under conditions beyond our 
control and with which we may be unfamiliar and since data made available subsequent to the 
date hereof may suggest modifications of the information, we do not assume any responsibility 
for the results of its use. This information is furnished upon condition that the person receiving 
j^halhnake^ii^wr^eterminatior^fth^uitabilit^fth^naterianoNiisjg^^ 
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Chevron 

Material Safety Data Sheet 
SECTION 1 PRODUCT AND.COMPANY IDENTIFICATION 

Delo® 400 LE SAE 15W-40 

Product Use: Engine Oil 
Product Number{s): CPS222220 
Company Identification 
Chevron Products Company 
Global Lubricants 
6001 Bollinger Canyon Rd 
San Ramon, CA 94583 
United States of America 
\vwvi chevron-lubricants com 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center: Located in the USA. International collect calls accepted (800) 231-0623 
or (510)231-0623 
Product Information 
email; lubemsds@chevrontexaco.com 
Product Information: (800) LUBE TEK 
MSDS Bequests: (800) 414-6737 

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS 

COMPONENTS CAS NUMBER AMOUNT 
Highly refined mineral oil (Cl 5 - C50) Mixture 80 -100 %weight 
Zinc alkyi dithiophosphate 68649-42-3 1 - 5 %weight 

SECTION 3 HAZARDS IDENTIFICATION 

IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye Irritation. 
Skin: Contact with the skin is not expected to cause prolonged or significant irritation. Not expected to be harmful 
to internal organs if absorbed through the skin 
Ingestion: Not expected to be harmful if swallowed. 
Inhalation: Not expected to be harmful if inhaled. Contains a petroleum-based mineral oil. May cause respiratory 
irritation or other pulmonary effects following prolonged or repeated inhalation of oil mist at arrborne levels above 
the recommended mineral oil mist exposure limit. Symptoms of respiratory irritation may include coughing and 
difficulty breathing 

I SECTION 4 FIRST AID MEASURES ] 

Eye: No specific first aid measures are required As a precaution, remove contact lenses, If worn, and flush eyes 
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with water 
Skin: No specif'c first aid measures are required. As a precaution, remove clothing and shoes if contaminated. 
To remove the material from skin, use soap and water Discard contaminated ciothing and shoes or thoroughiy 
clean before reuse 
Ingestion: No specific first aid measures are required Do not induce vomiting As a precaution, get medical 
advice. 
Inhalation: No specific first aid measures are required. If exposed to excessive levels of material in the air, move 
the exposed person to fresh air. Get medical attention if coughing or respiratory discomfort occurs 

I SECTION 5 FIRE FIGHTING MEASURES 

FIRE CLASSinCATION: 
OSHA Classification (29 CFR 1910 1200) Not classified by OSHA as flammable or combustible 

NFPA RATINGS: Health' 0 Flammabiiity 1 Reactivity 0 

FLAMMABLE PROPERTIES: 
Flashpoint: (Cleveland Open Cup) 200 'C (392 "F) (Min) 
Autoignitlon: No Data Available 
Flammabiiity (Explosive) Limits (% by volume in air): Lower Not Applicable Upper Not Applicable 

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dnxide (C02) to extinguish flames. 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: This material will bum although it is not easily ignited For fires involving this material, 
do not enter any enclosed or confined fire space without proper protective equipmenl, including self-contained 
breathing apparatus 
Combustion Products: Highly dependent on combustion conditions. A complex mixture of airborne solids, 
liquids, and gases including carbbn monoxide, carbon dioxide, and unidentified organic compounds will be evolved 
when this material undergoes combustion 

I SECTION 6 ACCIDENTAL RELEASE MEASURES I 

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material 
Spill Management: Stop the source of the release if you can do it without risk. Contain release to prevent further 
contamination of soil, surface water or groundwater. Clean up spill as soon as possible, observing precautions in 
Exposure Controls/Personal Protection. Use appropriate techniques such as applying non-combustible absorbent 
materials or pumping. Where leasibte and appropriate, remove contaminated soil. Place contaminated materials 
in disposable containers and dispose ol in a manner consistent with applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S Coast Guard's National Response Center at (800) 
424-8802 as appropriate or required 

SECTION 7 HANDLING AND STORAGE 

Precautionary Measures: Keep out of the reach of children. 
General Handling Information: Avoid contaminating soil or releasing this material into sewage and drainage 
systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this 
material To minimize this hazard, bonding and grounding may be necessary but may not, by themselves, be 
sufficient Review all operations which have the potential of generating and accumulating an electrostatic charge 
and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, sampling, 
gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating 
procedures For more information, refer to OSHA Standard 29 CFR 1910.106, 'Flammable and Combustible 
Liquids', National Rre Protection Association (NFPA 77, 'Recommended Practice on Static Electncity', and/or the 
American Petroleum Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out of 
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Static, Lightning, and Stray Currents' 
Container Warnings: Container is not designed to contain pressure Do not use pressure to empty container or it 
may rupture with explosive force. Empty containers retain product residue (solid, liquid, and/or vapor) and can be 
dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such containers to heat, flame, 
sparks, static electricity, or other sources of ignition They may explode and cause injury or death Empty 
containers should be compleiely drained, properly closed, and promptly returned to a drum reconditioner or 
disposed of properly. 

SECTION S EXPOSURE CONTROLSrt'ERSONAL PROTECTION 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this material (see Section 3). applicable exposure limits, job activities, and other 
substances in the work place when designing engineenng controls and selecting personal protective equipment. If 
engineering controls or work practices are not adequate to prevent exposure to harmful levels of this material, the 
personal protective equipment listed below is recommended. The user should read and understand all 
instructions and limitations supplied with the equipment since protection is usually provided for a limited time or 
under certain circumstances 

ENGINEERING CONTROLS: 
Use in a well-ventilated area 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required Where splashing is possible, wear safety 
glasses wth side shields as a good safety practice. 
Skin Protection: No special protective clothing is normally required Where splashing is possible, select 
protective clothing depending on operations conducted, physical requirements and other substances in the 
workplace. Suggested materials for protective gloves include: 4H (PE/EVAL), Nitnle Rubber, Silver Shield, Viton. 

Respiratory Protection: No respiratory protection is normally required. 
If user operations generate an oil mist, determine if airborne concentrations are below the occupational exposure 
limit for rnineral oil mist. If not, wear an approved respirator that provides adequate protection from the measured 
concentrations of this material. For air-purifying respirators use a particulate cartridge 
Use a positive pressure air-supplying respirator in circumstances where alr-pur'ifying respirators may not pmvide 
adequate protection. 
Occupational Exposure Limits: 

Component Agency TWA STEL Celling Notation 

Highly refined mineral oil (CIS -
C50) 

ACGIH S rtig'mS 10 mg/mS " -

Highly refined mineral oil (CIS -
C50) 

OSHA Z-1 5 mg/m3 " — — 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention the data below are typical values and do not constitute a specification 

Color: Brown 
Physical State: Liquid 
Odor: Petroleum odor 
pH: Not Applicable 
Vapor Pressure: <0.01 mmHg @ 37 8 "C (100 "F) 
Vapor Density (Air = 1); >1 
Boiling Point: >31 S'C (SaS-F) 
Solubility: Soluble in hydrocarbons; insoluble in water 
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Freezing Point: Not Applicable 
Melting Point: Not Applicable 
Specific Gravity: 0 87 - 0.9 @ 15 SX (60 1°F) / 15.6°C (60.1''F) 
Volatile Organic 
Compounds (VOC): 1 1 %weight 
Viscosity: 6 6 cSl @ lOCC (212°F) (Mm) 

SECTION 10 STABILITY AND REACTIVITY 

Chemical Stability: This material is considered stable under normal ambient and anticipated storage and 
handling conditions of temperature and pressure 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as 
chlorates, nitrates, peroxides, etc 
Hazardous Decomposition Products: None known (None expected) 
Hazardous Polymerization: Hazardous polymerization will not occur 

SECTION 11 TOXICOLOGICAL INFORMATION 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The eye irntation hazard Is based on evaluation ot data for similar materials or product 
components 
Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product 
components 
Skin Sensitization: No product toxicology data available 
Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar materials or 
product components 
Acute Oral Toxicity: The acute oral toxicity hazard is based on e\'aluation of data for similar materials or product 
components. 
Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar 
materials or product components. 

ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains petroleum base oils which may be refined by various processes including severe solvent 
extraction, severe hydrocracking, or severe hydrotreating None of the oils requires a cancer warning under the 
OSHA Hazard Communication Standard (29 CFR1910 1200). These oils have not been listed in the National 
Toxicology Program (NTP) Annual Report nor have they been classified by the International Agency for Research 
on Cancer (lARC) as; carcinogenic to humans (Group 1) probably carcinogenic to humans (Group 2A), or 
possibly carcinogenic to humans (Group 2B). These oils have not been classified by the American Conference of 
Governmental Industrial Hygienisis (ACGIH) as: confirmed human carcinogen (A1), suspected human carcinogen 
(A2), or coniirmed animal carcinogen with unknown relevance to humans (A3) During use in engines, 
contamination of oil with low levels of cancer-causing combustion products occurs. Used motor oils have been 
shown to cause skin cancer in mice following repeated application and continuous exposure. Brief or intermittent 
skin contact with used motor oil Is not expected to have serious effects in humans If the oil is thoroughly removed 
by washing with soap and water 

SECTION 12 ECOLOGICAL INFORMATION 

ECOTOXICITY 
The toxicity of this material to aquatic organisms has not been evaluated Consequently, this material should be 
kept out of sewage and drainage systems and all bodies of water 

ENVIRONMENTAL FATE 
This material is not expected to be readily biodegradable 
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I SECTION 13 DISPOSAL CONSIDERATIONS 

Use material for its intended purpose or recycle if possible. Oil collection services are available for used oil 
recycling or disposal. Place contaminated materials In containers and dispose of in a manner consistent with 
applicable regulations. Contact your sales representative or local environmental or health authorities for approved 
disposal or recycling methods. 

SECTION 14 TRANSPORT INFORMATIOtSi I 

The description shown may not apply to all shipping situations. Consult 49CFR. or appropriate Dangerous Goods 
Regulations, for additional description requirements (e g. technical name) and mode-specific or quantity-specific 
shipping requirements. 

DOT Shipping Description: PETROLEUM LUBRICATING OIL, NOT REGULATED AS A HAZARDOUS 
MATERIAL FOR TRANSPORTATION UNDER 49 CFR 
Additional lnformation:NOT HAZARDOUS BY U S DOT. ADR/RID HAZARD CLASS NOT APPLICABLE. 

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS DANGEROUS 
GOODS FOR TRANSPORT UNDER THE IMDG CODE 

ICAO/IATA Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS DANGEROUS 
GOODS FOR TRANSPORT UNDER ICAO 

I SECTION 15 REGULATORY INFORMATION I 

EPCRA 311/312 CATEGORIES: 1. immediate (Acute) Health Effects. NO 
2. Delayed (Chronic) Health Effects- NO 
3. Fire Hazard: NO 
4. Sudden Release of Pressure Hazard: NO 
5 Reactivity Hazard: NO 

REGULATORY LISTS SEARCHED 
01-1=IARC Group 1 03=EPCRA 313 
01 -2A=IARC Group 2A 04=CA Proposition 65 
01 •2B=IARC Group 28 05=MA RTK 
02=NTP Carcinogen 06=NJ RTK 

07=PA RTK 

The following components of this material are found on the regulatory lists indicated 
Zinc alkyi dithiophosphate 03, 06 

CHEMICAL INVENTORIES: 
All components comply with tfie following chemical inventory requirements DSL (Canada), ENCS (Japan), lECSC 
(China). KECI (Korea), PICCS (Philippines), TSCA (United States) 

One or more components is listed on ELINCS (Eurooean Union). Secondary notification by the importer may be 
required. All other components are listed or exempted from iisting on EINEGS. 

One or more components does not comply with the following chemical inventory requirements- AlCS (Australia) 

NEW JERSEY RTK CLASSIFICATION: 
Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.SA 34.5A-1 et seq.. the product is to be 
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Identified as follows; PETROLEUM GIL (Motor oil) 

WHMIS CLASSIFJCATION: 
This product is not considered a controlled product according to the criteria of the Canadian Controlled Products 
Regulations 

I SECTION 16 OTHER INFORMATION | 

NFPA RATINGS. Health- 0 Flammability 1 Reactivity: 0 

HMIS RATINGS: Health: 1 Flammability 1 Reactivity: 0 
(0-Least, 1-Slight, 2-Moderate. 3-High, 4-Extreme, PRE - Personal Protection Equipment Index recommendation, 
*- Chronic Effect Indicator). These values are obtained using the guidelines or published evaluations prepared by 
the National Fire Protection Association (NFPA) or the National Paint and Coating Association (for HMIS ratings). 

LABEL RECOMIVIENDATION: 
Label Category • ENGINE OIL 1 - ENGI 

REVISION STATEMENT: This is a new Material Safety Data Sheet. 
Revision Date: July 24, 2006 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 
TLV - Threshold Limit Value TWA - Time Weighted Average 
STEL - Short-term Exposure Lirnil PEL Permissible Exposure Limit 

CAS - Chemical Abstract Service Number 
ACGIH - American Conleience of Government 

Industrial Hygienlsts 
IMO/lt^DG 

Code 
International Maritime Dangerous Goods 

API - American Pelroleum institute MSDS - Material Safety Data Sheet 
CVX - Chevron NFPA - National Fire Proleciion Association (USA) 
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA) 
lARC - International Agency for Research on 
Cancer 

OSHA - Occupational Safety and Health Administration 

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI 
MSDS Standard (Z400 1) by the Chevron Energy Technology Company, 100 Chevron Way, 
Richmond, California 94802. 

The above information is based on the data of which we are aware and is believed to be correct 
as of the date hereof. Since this information may be applied under conditions beyond our 
control and with which we may be unfamiliar and since data made available subsequent to the 
date hereof may suggest modifications of the information, we do not assume any responsibility 
for the results of its use. This information is furnished upon condition that the person receiving 
it shall make his own determination of the suitability of the material for his particuiar purpose. 
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Material Safety Data 
Sheet 
SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 

Chevron Rock Drill Oil Vistac® 

Product Use: Rock Drill Oil 
Product Number(s): GPS232342. CPS232343, CPS2324g6, CPS2324g7. CPS232498, 
CPS232499 
Synonyms: Chevron Rock Drill Oil Vistac® ISO 100, Chevron Rock Drill Oil Vistac® ISO 150, 
Chevron Rock Drill Oil Vistac® ISO 220, Chevron Rock Drill Oil Vistac® ISO 32, Chevron Rock 
Dnll Oil Vistac® ISO 320, Chevron Rock Drill Oil Vistac® ISO 46. Chevron Rock Dnll Oil Vistac® 
ISO 460 
Company Identification 
Chevron Products Company 
Global Lubncants 
6001 Bollinger Canyon Rd 
San Ramon, CA 94583 
United States of America 
www chevronlubricants.com 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center Located in the USA International collect calls accepted. 
(800) 231-0623 or (510) 231-0623 
Product Information 
email: lubemsds@Chevron.com 
Product Information; (800) LUBE TEK 
MSDS Requests- (800) 414-6737 

SECTION 2 COMPOSITION/INFORMATION ON INGREDIENTS 

COMPONENTS CAS NUMBER AMOUNT 

Highly refined mineral oil (015 - CSO) Mixture 80-100 %welght 

SECTION 3 HAZARDS IDENTIFICATION i 

EMERGENCY OVERVIEW 

- OIL MIST MAY CAUSE RESPIRATORY IRRITATION 

IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye irritation 
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Skin: Contact with the skin is not expected to cause prolonged or significant Irntation. Not 
expected to be harmful to Internal organs if absortwd through the skin. 
Ingestion: Not expected to be harmful if swallowed. 
Inhalation: Not expected to be harmful if inhaled. Contains a petroleum-based mineral oil May 
cause respiratory imtation or other pulmonary effects following prolonged or repeated inhalabon 
of oil mist at airborne levels above the recommended mineral oil mist exposure limit Symptoms 
of respiratory irritation may include coughing and difficulty breathing 

SECTION 4 FIRST AID MEASURES 

Eye: No specific first aid measures are required As a precaution, remove contact lenses, if worn, 
and flush eyes with water. 
Skin: No specific first aid measures are required. As a precaution, remove clothing and shoes if 
contaminated. To remove the material ffom skin, use soap and water. Discard contaminated 
clothing and shoes or thoroughly clean before reuse 
Ingestion: No specific first aid measures are required. Do not induce vomiting. As a precaution, 
get medical advice. 
Inhalation: If exposed to excessive amounts of matenal in air, move the exposed person to fresh 
air. Get medical attention if coughing or respiratory discomfort occurs 

SECTION 6 FIRE FIGHTING MEASURES 

FIRE CLASSIFICATION: 
OSHA Classificaeon (29 CFR 1910.1200): Not classified by OSHAas flammable or combustible. 

NFPA RATINGS: Health; 0 Flammabillty: 1 Reactivity 0 

FLAMMABLE PROPERTIES: 
Flashpoint: (Cleveland Open Cup) 162 'C (324 'F) (Min) 
Autolgnitlon: No Data Available 
Flammabillty (Explosive) Limits (% by volume in air): Lower: Not Applicable Upper. Not 
Applicable 

EXTINGUISHING MEDIA: Use water fog. foam, dry chemical or carbon dioxide (002) to 
extinguish flames. 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: This matenal wnll burn although it is not easily ignited. For fires 
involving this material, do not enter any enclosed or confined fire space without proper protective 
equipment, including self-contained breathing apparatus. 
Combustion Products: Highly dependent on combustion conditions. A complex mixture of 
airborne solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified 
organic compounds will be evolved when this material undergoes combustion. 

SECTION 6 ACCIDENTAL RELEASE MEASURES 

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material. 
Spill Management: Stop the source of the release if you can do It without risk. Contain release to 
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as 
possible, observing precautions in Exposure Controls/Personal Protection. Use appropriate 
techniques such as applying non-combustible absorbent materials or pumping Where feasible 
and appropriate, remove contaminated soil. Place contaminated materials in disposable 
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containers and dispose of in a manner consistent with applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response 
Center at (800} 424-8802 as appropriate or required. 

SECTION 7 HANDLING AND STORAGE 

Precautionary Measures: Do not breathe oil mist at concentrations above the recommended 
mineral oil mist exposure limit. 
General Handling Information: Avoid contaminating soil or releasing this matenal into sev;age 
and drainage systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when 
handling this material. To minimize this hazard, bonding and grounding may be necessary but 
may not, by themselves, be sufficient Review all operations which have the potential of 
generating and accumulating an electrostatic charge and/or a flammable atmosphere (including 
tank and container fiiftng, splash filling, tank cleaning, sampling, gauging, switcdr loading, filtering, 
mixing, agitation, and vacuum truck operations) and use appropriate mitigating procedures For 
more infbmration, refer to OSHA Standard 29 CFR1910 106, 'Flammable and Combustible 
Liquids'. National Fire Protection Association (NFPA 77, 'Recommended Practice on Static 
Electncity', and/or the American Petroleum Institute (API) Recommended Practice 2003. 
'Protection Against Ignitions Ansing Out of Static, Lightning, and Stray Currents'. 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to 
empty container or it may oipture with explosive force. Empty containers retain product residue 
(solid, liquid, and/or vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, 
drill, grind, or expose such containers to heat, flame, sparlcs, static electricity, or other sources of 
ignition. They may explode and cause injury or death. Empty containers should be completely 
drained, properly closed, and promptly returned to a drum reconditioner or disposed of properly. 

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this material (see Section 3), appiicabie exposure limits, job 
activities, and other substances in the work place when designing engineering controls and 
selecting personal protective equipment. If engineering controls or work practices are not 
adequate to prevent exposure to harmful levels of this matenal, the personal protective 
equipment listed below is recommended. The user should read and understand all instructions 
and limitations supplied with the equipment since protection is usually provided for a limited time 
or under certain arcumstances. 

ENGINEERING CONTROLS; 
Use In a well-ventilated area. 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection Is normally required. Where splashing is 
possible, wear safety glasses with side shields as a good safety practice. 
Skin Protection: No special protective clothing is normally required. Where splashing is possible, 
select protective clothing depending on operations conducted, physical requirements and other 
substances in the workplace. Suggested materials for protective gloves include: 4H (PE/^AL), 
Nitnle Rubber, Silver Shield, Viton. 
Respiratory Protection: 
If user operations generate an oil mist, determine if airborne concentrations are below the 
occupational exposure limit for mineral oil misL If not, wear an approved respirator that provides 
adequate protection from the measured concentrations of this material For air-purifying 
resfxrators use a particulate cartridge. 
Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators 
may not provide adequate protection. 
Occupatlonai Exposure Limits: 
ICotriponent [Agency TWA |STEL [Celling jNotation | 
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Highly refined mineral oil (015 -
C50) 

ACGIH 5mg/m3 10 mg/m3 -

Highly refined mineral oil (CIS -
C50) 

OSHAZ-1 5 mg/m3 — — 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention- the data below are typical values and do not constitute a specification. 

Color: Amber 
Physical State: Liquid 
Odor: Petroleum odor 
pH: Not Applicable 
Vapor Pressure: <0.01 mmHg @ 37 8 'C (100 'F) 
Vapor Density {Air= 1): >1 
Boiling Point: >315*C (599*F) 
Solubility: Soluble in hydrocarbons; insoluble in water 
Freezing Point: Not Applicable 
Specific Gravity: 0 87 - 0.92 @ 15.6*0 (SO.I'F) /15.6*0 (601*F) 
Viscosity: 28.8 cSt @ 40*C (104*F) (Min) 

SECTION 10 STABILITY AND REACTIVITY 

Chemical Stability: This material is considered stable under normal ambient and anticipated 
storage and handling conditions of temperature and pressure. 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, 
such as chlorates, nitrates, peroxides, etc. 
Hazardous Decomposition Products: None known (None expected) 
Hazardous Polymerization: Hazardous polymerization will not occur 

SECTION 11 TOXICOLOGICAL INFORMATION 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or 
product components. 
Skin Irritation: The skin irntation hazard is based on evaluation of data for similar materials or 
product components. 
Skin Sensitization: No product toxicology data available 
Acute Dermal Toxicity: The acute dermal toxfaty hazard is based on evaluation of data for 
similar materials or product components. 
Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar 
materials or product components. 
Acute Inhalation Toxicity; The acute inhalation toxicity hazard is based on evaluation of data for 
similar materials or product components. 

ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains petroleum base oils which may be refined by various processes including 
severe solvent extraction, severe hydrocracking, or severe hydrotreating. None of the oils 
requires a cancer warning under the OSHA Hazard Communication Standard (29 CFR 
1910.1200). These oils have not been listed In the National Toxicology Program (NTP) Annual 
Report nor have they teen classified by the International Agency for Research on Cancer (lARC) 
as; carcinogenic to humans (Group 1), probably carcinogenic to humans (Group 2A), or possibly 
carcinogenic to humans (Group 2B). These oils have not been classified by the American 
Conference of Governmental Industrial Hygiemsts (ACGIH) as: confirmed human carcinogen 
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(A1). suspected human carcinogen (A2). or confirmed animal carcinogen with unknown relevance 
to humans (A3) 

SECTION 12 ECOLOGICAL INFORMATION 

ECOTOXICITY 
96 hour(s) LC50. >5000 mg/kg (Oncorhynchus mykiss) 
This material is not expected to be harmful to aquatic organisms 

ENVIRONMENTAL FATE 
This material is not expected to be readily biodegradable. This material Is considered inherently 
biodegradable. 

SECTION 13 DISPOSAL CONSIDERATIONS 

Use matenal for its intended purpose or recycle if possible. Oil collection services are available 
for used oil recycling or disposal. Place contaminated materials in containers and dispose of in a 
manner consistent with applicable regulations Contact your sales representative or local 
environmental or health authorities for approved disposal or recycling methods. 

SECTION 14 TRANSPORT INFORMATION 

The descnption shown may not apply to all shipping situations. Consult 49CFR, or appropriate 
Dangerous Goods Regulations, for additional desaiption requirements (e.g.. technical name) and 
mode-specific or quantity-specific shipping requirements. 

DOT Shipping Description: PETROLEUM LUBRICATING OIL. NOT REGULATED AS A 
HAZARDOUS MATERIAL FOR TRANSPORTATION UNDER 49 CFR 
Additional Information: NOT HAZARDOUS BY U.S. DOT. ADR/RID HAZARD CLASS NOT 
APPLICABLE 

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS 
DANGEROUS GOODS FOR TRANSPORT UNDER THE IMDG CODE 

ICAOflATA Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS 
DANGEROUS GOODS FOR TRANSPORT UNDER ICAO 

[SECTION 15 REGULATORY INFORMATION 

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: NO 
2. Delayed (Chronic) Health Effects: NO 
3. Fire Hazard: NO 
4. Sudden Release of Pressure Hazard: NO 
5. Reactivity Hazard- NO 

REGULATORY LISTS SEARCHED" 
01-1=IARC Group 1 03=EPCRA 313 
01-2A=tARC Group 2A 04sCA Proposition 65 
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01-2B=IARC Group 2B 
02=NTP Carcinogen 

05=MA RTK 
06=N J RTK 
07=PA RTK 

No components of this material were found on the regulatory lists above 

CHEMICAL INVENTORIES: 
All components comply witti the following chemical inventory requirements; EINECS (European 
Union). lECSC (China), KECI (Korea). TSCA (United States) 

One or more components does not comply with the following chemical inventory requirements' 
AlCS (Australia), DSL (Canada), ENCS (Japan), PICCS (Philippines). 

NEW JERSEY RTK CLASSIFICATION: 
Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A. 34'5A-1 et seq., the 
product IS to be identified as follows: PETROLEUM OIL (Lubricating oil) 

WHMIS CLASSIFICATION: 
This product is not considered a controlled product according to the criteria of the Canadian 
Controlled Products Regulations. 

SECTION 16 OTHER INFORMATION 

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity- 0 

HMIS RATINGS: Health: 1 Flammability: 1 Reactivity- 0 
(0-Least, 1-Slight, 2-Moderat6.3-High, 4-Extreme, PPE:- Personal Protection Equipment Index 
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or 
published evaluations prepared by the National Fire Protection Association (NFPA) or the 
National Paint and Coating Association (for HMIS ratings). 

LABEL RECOMMENDATION: 
Label Category: INDUSTRIAL OIL 1 - iNDI, SPRAY APPLICATIONS - SPRA 

REVISION STATEMENT: This revision updates the following sections of this Material Safety 
Datasheet. 1,12,15 
Revision Date: 05/09/2006 

ABBREVIATIONS THAT f/lAY HAVE BEEN USED IN THIS DOCUMENT: 
|TLV - Threshold Limit Value |TWA - Time Weighted Average 
|STEL - Short-term Exposure Umit |PEL - Permissible Exposure Limit 
1 jCAS - Chemical Abstract Senrice Number 

IACGIH - Amencan Confe'rence of Government 
{Induslnal Hyglenists 

IIMO/IMDG - International Maritime Dangerous Goods 
jCode 

[API-American Petroleum Institute [MSDS - Matenal Safety Data Sheet 
|CVX-Chevron iNFPA - National Fire Protection Association (USA) 
|DOT - Department of Transportation (USA) jNTP - National Toxicology Program (USA) 
jlARC - Intemabonal Agency for Research on jOSHA • Occupatonal Safety and Health Administration 
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[Cancer | 

Prepared according to the OSHA Hazard Communication Standard (29 CFR1910 1200) and the 
ANSI MSDS Standard (Z400.1) by the Chevron Energy Research & Technology Company, 100 
Chevron Way, Richmond, California 94802 

The above information is based on the data of which we are aware and is believed to be 
correct as of the date hereof. Since this information may be applied under conditions 
beyond our control and with which we may be unfamiliar and since data made available 
subsequent to the date hereof may suggest modifications of the Information, we do not 
assume any responsibility for the results of its use. This information is furnished upon 
condition that the person receiving it shall make his own determination of the suitability of 
the material for his particular purpose. 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: K-35 

Revision Date: 01-Feb-2012 

11. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

K-35 
None 
Carbonate 
Additive 

Halliburton Energy Services 
P O Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281)575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail fdunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS" 

Substances 
iSo^diumcarbonate 

CAS Number PERCENT 
160-100% 

ACGIH TLV-TWA 
iNot applicable ~ 

OSHA PELrTWA 
iNot applicable 1497-19-B 

|3. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye, skin, and respiratory irritation 

|4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation 
develops or if breathing becomes difficult. 

W^sh with soap and water Get medical attention if imtation persists 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if irntation persists. 

Do not induce vomiting Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 

K-3S 
Page lots 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoignition Temperature (F): Not Determined 
Autoignitlon Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 2, Flammability 0, Reactivity 0 
HMIS Ratings: Health 2, Flammability 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropnate protective equipment Avoid creating and breathing dust 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Scoop up and remove 
Absorption 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust 

Storage Information Store away from acids Store in a cool, dry location Product has a shelf life of 24 
months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area Localized ventilation should be used to control dust 
levels 

Respiratory Protection Dust/mist respirator (N95, P2/P3) 

Hand Protection Normal work gloves 

Skin Protection Normal work coveralls 

Eye Protection Dust proof goggles 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Powder 

Color: White 
Odor: Odorless 
pH: 114 

K-35 
Page 2 of 5 
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|9. PHYSICAL AND CHEMICAL PROPERTIES 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs7gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/100ml): 
Solubility in Solvents (g/100ml): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

25 
Not Determined 
53 8 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Partially soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
105 99 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong acids 

Carbon monoxide and carbon dioxide 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Eye or skin contact, inhalation 

May cause respiratory irritation 

Prolonged or repeated contact may cause skin irritation 

May cause eye imtation. 

Imitation of the mouth, throat, and stomach 

Aggravated Medical Conditions None known 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1 % are 
chronic health hazards 

Other Information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

Inhalation Toxicity: 

None known 

LD50; 4220 mg/kg (Rat) 

Not determined 

Not determined 

K-35 
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Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not applicable 

Bio-accumulation Not determined 

Ecotoxicologlcal Information 

Acute Fish Toxicity: TLM24 385 mg/l (Lepomis macrochirus) 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

|13. DISPOSAL CONSIDERATIONS 

Disposal Method Bury in a licensed landfill according to federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations. 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restncted 

K-35 
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other Transportation Information 

Labels: None 

|15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply 

Does not apply 

Does not apply 

All components listed on inventory or are exempt 

D2B Toxic Materials 

16. OTHER INFORMATION 

The follovving sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is fumished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this matenal is used in combination with other matenals or in any 
process. Final determination of suitability of any matenal is the sole responsibility of 
the user 

""END OF MSDS**" 

K05 
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Hi IN 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: LCA-1 

Revision Date: 22^ul-2011 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

LCA-1 
None 
Organic hydrocarbon 
Solvent 

Halliburton Energy Services, Inc 
P O Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone: (281) 575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail: fdunexchem@halli burton com 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
iNot applicable jParaffinic solvent I 160-100% iNot applicable 

|3.. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye, skin, and respiratory imtation May cause headache, dizziness, and 
other central nervous system effects. May be harmful if swallowed. Combustible 

|4. FIRST AID MEASURE^ 

inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing gi\e artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen Get medical attention. 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes. Get medical attention. Remove contaminated clothing and launder befbre 
reuse 

Immediately flush eyes with large amounts of water for at least 30 minutes Seek 
prompt medical attention. 

Get medical attention' If vomiting occurs, keep head lower than hips to prevent 
aspiration 

Not Applicable 

LCA-1 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 176 
Flash Point/Range (C): 80 
Flash Point Method: PMCC 
Autoignition Temperature (F): Not Determined 
Autoignltion Temperature (C): Not Deteimined 
Flammability Limits in Air - Lower (%): 0 5 
Flammability Limits in Air - Upper (%): 4 9 

Fire Extinguishing Media Carbon Dioxide, Dry Chemicals, Foam 

Special Exposure Hazards Use water spray to cool fire exposed surfaces Closed containers may explode in lire 
Decomposition in fire may produce toxic gases 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for fire 
Fire-Fighters fighting personnel. 

NFPA Ratings: Health 1, Flammability 2, Reactivity 0 
HMIS Ratings: Health 1, Flammability 2, Physical Hazard 0 , PRE X 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropnate protective equipment. 

Environmental Precautionary Prevent from entenng sewers, watenivays, or low areas. 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Remove ignition sources and work with non-
Absorption sparking tools Contain spill with sand or other inert materials Scoop up and 

remove 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid breathing \epoi5. Avoid breathing mist. Wash hands after use Launder 
contaminated clothing before reuse Avoid contact with eyes, skin, or clothing. 
Ground and bond containers when transfemng from one container to another. 

Storage Information Store away from oxidizers Store in a cool well ventilated area. Keep from heat, spaiks, 
and open flames Keep container closed when not in use. Product has a shelf life of 24 
months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTlM^ 

Engineering Controls Use m a well vantilated area Local exhaust ventilation should be used in areas without 
good cross ventilation 

Respiratory Protection If engineenng controls and work practices cannot keep exposure below occupational 
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard 
EN 149, or equivalent respirator when using this product. Selection of and instruction 
on using all personal protective equipment, including respirators, should be perfomned 
by an Industnal fHygienist or other qualified professional 

Not nonnally needed. But if significant exposures are possible then the following 
respirator is recommended 
Organic vapor respirator with a dust/rmst filter 

Hand Protection Impervious rubber gloves 

Skin Protection Normal work coveralls 

LCA-1 
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Eye Protection Chemical goggles, also wear a tace shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must t}e easily accessible 

|9. PHYSICALAND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (WateF=1): 
Density @ 20 C (lb&/gallon): 
Bulk Density @ 20 C (Ibs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (0): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Aii=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/100ml): 
VOCs(lb&/gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water 
Molecular Weight (g/mole): 

Liquid 
Clear colorless 
Hydrocarbon 
Not Detemnlned 
0 813 
6 68 
Not Determined 
392 
200 
-49 
-45 
0.3 
71 
Not Detemiined 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
3 04 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

Keep away from heat, sparks and flame. 

Strong oxidizers 

Carbon monoxide and carbon dioxide 

Not Applicable 

|11 • TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Eye or skin contact, inhalation. 

May cause respiratory imtation May cause chemical pneumonia. May cause central 
nervous system depression including headache, dizziness, drowsiness. Incoordination, 
slowed reaction time, slurred speech, giddiness and unconsciousness 

Skin Contact 

Eye Contact 

Causes drying of the skin May cause moderate skin imtation. 

May cause eye Imtation. 
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Ingestion irntation of the mouth, throat, and stomach. Aspiration into the lungs may cause 
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up 
blood and pneumonia, which can be fatal May cause central nennus system 
depression including headache, dizziness, drowsiness, muscular weakness, 
incoordination, slowed reaction time, fatigue blurred usion, slurred speech, giddiness, 
tremors and convulsions 

Aggravated Medical Conditions Skin disorders Eye ailments. Respiratoiy disorders. 

Chronic Effects/Carcinogenicity The full refining history is known and it can be shown that the production substance is 
not carcinogen, therefore the classification as a carcinogen need not apply 

Other Information None known 

Toxicity Tests 

Oral Toxicity: LD50 > 2000 mg/kg (Rat) 

Dermal Toxicity: LD50 > 2000 mg/kg (Rabbit) 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not detennined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicologlcal Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity: Not detennined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

|13. DISPOSAL CONSIDERATIONS ~ 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

|14. TRANSPORT INFORMATION 

Land Transportation 

LCA-1 
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DOT 
Not restncted 

DOT (Bulk) 
Not restncted in accordance with the terms and conditions of 49 CFR 173 120(b)(3) 

Canadian TDG 
Not restncted 

ADR 
Not restncted 

Air Transportation 

ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restncted 

Other Transportation information 

Labels: None 

15. BEGULATORY INFORMATION 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

All components listed on inventory or are exempt 

Not applicable 

EPA SARA (311,312) Hazard Class Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

Califomia Proposition 65 

MA Right4o-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372). 

Not applicable. 

If product becomes a waste, it does NOT meet the catena of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply. 

Does not apply 

Does not apply 

All components listed on inventory or are exempt. 

83 Combustible Uquids 
D2B Toxic Materials 

LCA-1 
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|16. OTHER INFORMATION" 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Infomnation For additional mtbrmation on the use of this product, contact your local Halliburton 
representative 

For questions about the Matenal Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is fiimished without wananty, expressed or implied, as to accuracy or 
completeness The information Is olotained from vanous sources including the 
manufacturer and other third party sources The information may not be valid under all 
conditions nor if this matenal is used in combination with other matenals or in any 
process Final determination of suitability of any matenal is the sole responsibility of 
the user. 

"•END OF MSDS"* 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: LGC-36 UC 

Revision Date: 14-Feb-2013 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

LGC-36 UC 
None 
Blend 
Liquid Gel Concentrate 

Halliburton Energy Services, Inc 
PO 00x1431 
Duncan. Oklatioma 73536-0431 
Emergency Telephone (261)575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail- fdunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGiH TLV-TWA OSHA PEL-TWA 
Hydrotreated light petroleum 
distillate 

B4742-47-8 30 - 60% Not applicable Not applicable 

3uar gum 3000-30-0 30 - 60% 10 mg/m^ 

|3. HAZARDS IDENTTFICATION 

Hazard Overview May cause eye, skin, and respiratory irritation May cause headache, dizziness, and 
other central nervous system effects May cause allergic respiratory reaction. May be 
harmful if swallowed 

|4. FIRST AID MEASURES 

inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen Get medical attention. 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes Get medical attention Remove contaminated clothing and launder before 
reuse 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if irritation persists 

Do not induce vomiting Slowly dilute with 1 -2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 

LGC-36 UC 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 180 
Flash Point/Range (C): 82 
Flash Point Method: COC 
Autoignition Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammabiiity Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Carbon Dioxide, Dry Chemicals, Foam 

Special Exposure Hazards Use water spray to cool fire exposed surfaces Closed containers may explode in 
fire Decomposition in fire may produce toxic gases 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 1, Flammability 2, Reactivity 0 
HMIS Ratings: Health 1, Flammability 2, Physical Hazard 0 

|6. ACCIDENTAL RELEASE MEASURET 

Personal Precautionary Measures Use appropriate protective equipment 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Contain spill with sand or other inert materials 
Absorption Scoop up and remove 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing Avoid breathing vapors Wash hands after 
use Launder contaminated clothing before reuse 

Storage Information Store away from oxidizers Store in a cool well ventilated area Keep from heat, 
sparks, and open flames Keep container closed when not in use Product has a 
shelf life of 24 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection If engineering controls and work practices cannot keep exposure below occupational 
exposure limits or if exposure is unknown, weara NIOSH certified, European 
Standard EN 149, or equivalent respirator when using this product Selection of and 
instruction on using all personal protective equipment, including respirators, should 
be performed by an Industnal Hygienist or other qualified professional 

Not normally needed But if significant exposures are possible then the following 
respirator is recommended 
Organic vapor respirator with a dust/mist filter (A2P2/P3) 

Hand Protection Impervious rubber gloves 

Skin Protection Normal work coveralls 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 
LGC-36 UC 
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other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Coior: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs7gallon): 
Bulk Density @ 20 C (ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/ri-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
Off white 
Mild hydrocarbon 
65-75 
1 086 
9 05 
Not Determined 
392 
200 
Not Determined 
Not Determined 
<015 
Not Determined 
Not Determined 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

Keep away from heat, sparks and flame 

Strong oxidizers 

Carbon monoxide and carbon dioxide 

Not Appiicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Eye or skin contact, inhalation. 

May cause respiratory irntation May cause allergic respiratory reaction. May cause 
chemical pneumonia May cause central nervous system depression including 
headache, dizziness, drowsiness, incoordination, slowed reaction time, slurred 
speech, giddiness and unconsciousness 

Skin Contact 

Eye Contact 

May cause skin irritation Causes drying of the skin 

May cause eye irritation. 

LGC-36 UC 
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Ingestion irritation of the mouth, throat, and stomach Aspiration into the lungs may cause 
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up 
blood and pneumonia, which can be fatal May cause central nervous system 
depression including headache, dizziness, drowsiness, muscular weakness, 
incoordination, slowed reaction time, fatigue blurred vision, slurred speech, 
giddiness, tremors and convulsions 

Aggravated Medical Conditions Skin disorders 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are 
chronic health hazards 

Other Information None known 

Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicrty: Not determined 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

112. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORTINFORMATION 

Land Transportation 
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DOT 
Not restncted 

DOT (Bulk) 
Not restricted in accordance witti the terms and conditions of 49 CFR 173 120(b)(3) 

Canadian TDG 
Not restricted 

ADR 
Not restncted 

Air Transportation 

ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restncted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATiON 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right^to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

The California Proposition 65 regulations apply to this product 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt 
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WHMIS Hazard Class B3 Combustible Liquids 
D2B TOXIC Materials 

he. OTHER INFORMATIOFT 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from vanous sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this material is used in combination with other matenals or in any 
process Final determination of suitability of any matenal is the sole responsibility of 
the user 

"•END OF MSDS*" 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: SSA-2 

04-Jan-2011 Revision Date: 
11. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

SSA-2 
None 
Sand 
Proppant 

Halliburton Energy Services 
PO 80x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone- 1-560-251-4335 
e-mail: fdunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
Crystalline silica, quartz 14808-60-7 60 - 100% 0 025 mg/m^ 10 mg/m' Crystalline silica, quartz 0 025 mg/m^ 

%Si02 + 2 

More restrictive exposure limits may be enforced by some states, agencies, or other authorities. 

b. HAZARDS IDENTIFICATION 

Hazard Overview CAUTION! - ACUTE HEALTH HAZARD 
May cause eye and respiratory irritation 

DANGER! - CHRONIC HEALTH HAZARD 
Breathing crystalline silica can cause lung disease, including silicosis and lung 
cancer Crystalline silica has also been associated with scleroderma and kidney 
disease 

This product contains quartz, cristobalite, and/or tndymite which may become 
airborne without a visible cloud. Avoid breathing dust Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposures below 
recommended exposure limits Wear a NIOSH certified. European Standard EN 
149, or equivalent respirator when using this product Review the Matenal Safety 
Data Sheet (MSDS) for this product, which has been provided to your employer 

14. FIRST AID MEASURES 

Inhalation 

Skin 

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation 
develops or if breathing becomes difficult. 

Wash with soap and water 
SSA-2 
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Eyes In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if imtation persists. 

Ingestion Under normal conditions, first aid procedures are not required 

Notes to Physician Not Applicable 

Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammability Limits in Air - Lower (%): 
Flammability Limits in Air - Upper (%): 

Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

None - does not burn 

Not applicable 

Special Protective Equipment for Not applicable 
Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

Health 0, Flammability 0, Reactivity 0 
Health 0*. Flammability 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropriate protective equipment Avoid creating and breathing dust 

None known Environmental Precautionary 
Measures 

Procedure for Cleaning / 
Absorption 

Collect using dustless method and hold for appropriate disposal Consider possible 
toxic or fire hazards associated with contaminating substances and use appropriate 
methods for collection, storage and disposal 

[7. HANDLING AND STORAGE 

Handling Precautions 

Storage Information 

This product contains quartz, cnstobalite, and/or tridymite which may become 
airborne without a visible cloud. Avoid breathing dust. Avoid creating dusty 
conditions. Use only with adequate ventilation to keep exposure below 
recommended exposure limits Wear a NIOSH certified, European Standard En 149, 
or equivalent respirator when using this product Matenal is slippery when wet 

Store in a cool, dry location Use good housekeeping in storage and work areas to 
prevent accumulation of dust Close container when not in use Product has a shelf 
life of 36 months. 

18. EXPOSURE CONTROLS/PERSONAL PROTECTION" 

Engineering Controls 

Respiratory Protection 

Use approved industnal ventilation and local exhaust as required to maintain 
exposures below applicable exposure limits listed in Section 2. 

Wear a NIOSH certified, European Standard EN 149, or equivalent respirator when 
using this product 

SSA-2 
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Hand Protection 

Skin Protection 

Eye Protection 

Other Precautions 

Normal work gloves 

Wear clothing appropnate for the work environment Dusty clothing should be 
laundered before reuse. Use precautionary measures to avoid creating dust when 
removing or laundering clothing 

Wbar safety glasses or goggles to protect against exposure 

None known 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (IbsJgallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (0): 
Freezing Point/Range (F): 
Freezing Point/Range jc): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Alr=1): 
Percent Volatlles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility In Water (g/100ml): 
Solubility In Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 0 (centlpolse): 
Viscosity, Kinematic @ 20 0 (centlstrokes): 
Partition Coefflclent/n-Octanol/Water: 
Molecular Weight (g/mole): 

Solid 
White 
Odorless 
Not Determined 
2 65 
Not Determined 
95 2 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
0 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
601 

110. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None known 

Hydrofluonc acid 

Amorphous silica may transform at elevated temperatures to tndymite (870 C) or 
cristobalite (1470 C) 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation 

SSA-2 
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Inhalation Inhaled crystalline silica in the form of quartz or cristobalite from occupational 
sources is carcinogenic to humans (lARC, Group 1). There is sufficient evidence in 
expenmental animals for the carcinogenicity of tridymrte (lARC, Group 2A) 

Breathing silica dust may cause irntation of the nose, throat, and respiratory 
passages Breathing silica dust may not cause noticeable injury or illness even 
though permanent lung damage may be occurring. Inhalation of dust may also have 
senous chronic health effects (See "Chronic Effects/Carcinogenicity" subsection 
below) 

Skin Contact 

Eye Contact 

ingestion 

Aggravated Medical Conditions 

Chronic Effects/Carcinogenicity 

None known 

May cause mechanical irritation to eye 

None known 

Individuals with respiratory disease, including but not limited to asthma and 
bronchitis, or subject to eye imtation, should not be exposed to quartz dust 

Silicosis Excessive inhalation of respirable crystalline silica dust may cause a 
progressive, disabling, and sometimes-fatal lung disease called silicosis Symptoms 
include cough, shortness of breath, wheezing, non-specific chest illness, and 
reduced pulmonary function This disease is exacerbated by smoking Individuals 
with silicosis are predisposed to develop tuberculosis. 

Cancer Status The International Agency for Research on Cancer (lARC) has 
determined that crystalline silica inhaled in the form of quartz or cristobalite from 
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to 
humans) and has determined that there is sufficient evidence in experimental 
animals for the carcinogenicity of tridymite (Group 2A - possible carcinogen to 
humans) Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres 
(June 1997) in conjunction with the use of these rhinerals The National Toxicology 
Program classifies respirable crystalline silica as "Known to be a human carcinogen" 
Refer to the 9th Report on Carcinogens (2000) The Amencan Conference of 
Govemmental Industrial Hygienists (ACGIH) classifies crystalline silica, quartz, as a 
suspected human carcinogen (A2). 

There is some evidence that breathing respirable crystalline silica or the disease 
silicosis IS associated with an increased incidence of significant disease endpoints 
such as scleroderma (an immune system disorder manifested by scarring of the 
lungs, skin, and other internal organs) and kidney disease 

Other information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

inhalation Toxicity: 

Primary irritation Effect: 

Carcinogenicity 

For further information consult "Adverse Effects of Crystalline Silica Exposure" 
published by the American Thoracic Society Medical Section of the American Lung 
Association, American Journal of Respiratory and Critical Care Medicine, Volume 
155, pages 761-768 (1997) 

Not determined 

Not determined 

Not determined 

Not determined 

Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres (June 
1997) 
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Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity: Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Bury In a licensed landfill according to federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restncted 

Air Transportation 

ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restricted 

Other Shipping Information 

Labels: None 

SSA-2 
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15. REGULATORY INFORMA-nON 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

The California Proposition 65 regulations apply to this product 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory. 

D2A Very Toxic Materials 
Crystalline silica 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Infomnation For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335. 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this matenal is used in combination with other materials or in any 
process. Final determination of suitability of any material is the sole responsibility of 
the user 

*"END OF MSDS*" 
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HALLIBURTON 

Product Trade Name: 

Revision Date: 

MATERIAL SAFETY DATA SHEET 
SAND-WHITE 

04-Jan-2011 

h. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

SAND - WHITE 
None 
Sand 
Proppant 

Halliburton Energy Services 
PO 00x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone 1-580-251^335 
e-mai|- iaunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIEf^ 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
Crystalline silica, quartz 14808-60-7 SO -100% 0 025 a^rrl' 10mg/m' 

%Si02 + 2 

More restrictive exposure limits may be enforced by some states, agencies, or other authorities. 

b. HAZARDS IDENTIFICATION 

Hazard Overview CAUTION! - ACUTE HEALTH HAZARD 
May cause eye and respiratory irntation. 

DANGER! - CHRONIC HEALTH HAZARD 
Breathing crystaiiine siiica can cause lung disease, including silicosis and lung 
cancer Crystalline silica has also been associated with scleroderma and kidney 
disease. 

This product contains quartz, cristobalite, and/or tndymite which may become 
airborne without a visible cloud Avoid breathing dust. Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposures beiow 
recommended exposure limits. Wear a NiOSH certified, European Standard EN 
149, or equivaient respirator when using this product Review the Matenai Safety 
Data Sheet (MSDS) for this product, which has been provided to your employer 

14. FIRST AID MEASURES" 

Inhalation 

Skin 

If inhaled, remove from area to fresh air. Get medicai attention if respiratory irritation 
develops or if breathing becomes difficult. 

Wash with soap and water 
SAND-WHITE 
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Eyes 

Ingestion 

Notes to Physician 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if imtation persists. 

Under nomnal conditions, first aid procedures are not required 

Not Applicable 

|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammability Limits in Air - Lower (%): 
Flammability Limits in Air - Upper (%): 

Fire Extinguishing Media 

Special Exposure Hazards 

Special Protective Equipment for Not applicable 
Fire-Fighters 

Not Determined 
Not Determined 
Not Determined 
Not Detenmined 
Not Determined 
Not Determined 
Not Determined 

None - does not burn 

Not applicable 

NFPA Ratings: 
HMIS Ratings: 

Health 0, Flammability 0, Reactivity 0 
Health 0*, Flammability 0, Reactivity 0 

16. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Measures Use appropriate protective equipment Avoid creating and breathing dust 

None known Environmental Precautionary 
Measures 

Procedure for Cleaning / 
Absorption 

Collect using dustless method and hold for appropriate disposal. Consider possible 
toxic or fire hazards associated with contaminating substances and use appropnate 
methods for collection, storage and disposal 

|7. HANDLING AND STORAGE 

Handling Precautions 

Storage Information 

This product contains quartz, cristobalite, and/or tridymite which may become 
airborne without a visible cloud Avoid breathing dust. Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposure below 
recommended exposure limits. Wear a NIOSH certified, European Standard En 149, 
or equivalent respirator when using this product. Matenal is slippery when wet 

Store in a cool, dry location Use good housekeeping in storage and work areas to 
prevent accumulation of dust Close container when not in use. Product has a shelf 
life of 36 months. 

18. EXPOSURE CONTROLS/PERSONAL PROTECTIOfir 

Engineering Controls 

Respiratory Protection 

Use approved industnal ventilation and local exhaust as required to maintain 
exposures below applicable exposure limits listed in Section 2 

Wear a NIOSH certified, European Standard EN 149, or equivalent respirator when 
using this product. 
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Hand Protection 

Skin Protection 

Eye Protection 

Other Precautions 

Normal work gloves 

Wear clothing appropnate for the work environment Dusty clothing should be 
laundered before reuse Use precautionary measures to avoid creating dust when 
removing or laundering clothing. 

Wear safety glasses or goggles to protect against exposure 

None known 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 0 (ibs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (0): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/100ml): 
Solubility in Solvents (g/100ml): 
VOCs (IbsJgallon): 
Viscosity, Dyhaifiic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistrokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Solid 
White 
Odorless 
Not Determined 
2.65 
Not Determined 
100 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
0 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
65 

|16. STABTLITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None known 

Hydrofluonc acid 

Amorphous silica may transform at elevated temperatures to tridymite (870 0) or 
cristobalite (1470 C) 

Not Applicable 

111. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation 

SAND - WHITE 
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Inhalation Inhaled crystalline silica in the form of quartz or cristobalite from occupational 
sources is carcinogenic to humans (lARC, Group 1). There is sufficient evidence in 
expenmental animals for the carcinogenicity of tridymite (lARC, Group 2A) 

Breathing silica dust may cause imtation of the nose, throat, and respiratory 
passages Breathing silica dust may not cause noticeable injury or illness even 
though permanent lung damage may be occurring Inhalation of dust may also have 
senous chronic health effects (See "Chronic Effects/Carcinogenicity" subsection 
below) 

Skin Contact 

Eye Contact 

Ingestion 

Aggravated Medical Conditions 

None known 

May cause mechanical irritation to eye 

None known 

Individuals with respiratory disease, including but not limited to asthma and 
bronchitis, or subject to eye imtation, should not be exposed to quartz dust 

Chronic Effects/Carcinogenicity Silicosis Excessive inhalation of respirable crystalline silica dust may cause a 
progressive, disabling, and sometimes-fatal lung disease called silicosis Symptoms 
include cough, shortness of breath, wheezing, non-specific chest illness, and 
reduced pulmonary function This disease is exacerbated by smoking Individuals 
with silicosis are predisposed to develop tuberculosis 

Cancer Status The Intemational Agency for Research on Cancer (lARC) has 
determined that crystalline silica inhaled in the form of quartz or cristobalite from 
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic to 
humans) and has determined that there is sufficient evidence in expenmental 
animals for the carcinogenicity oftridym'ite (Group 2A - possible carcinogen to 
humans) Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres 
(June 1997) in conjunction with the use of these minerals The National Toxicology 
Program classifies respirable crystalline silica as "Known to be a human carcinogen". 
Refer to the 9th Report on Carcinogens (2000) The American Conference of 
Governmental Industrial Hygienists (ACGIH) classifies crystalline silica, quartz, as a 
suspected human carcinogen (A2) 

There is some evidence that breathing respirable crystalline silica or the disease 
silicosis IS associated with an increased incidence of significant disease endpoints 
such as scleroderma (an immune system disorder manifested by scarring of the 
lungs, skin, and other intemal organs) and kidney disease 

Other Information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

Inhalation Toxicity: 

Primary Irritation Effect: 

Carcinogenicity 

For further information consult "Adverse Effects of Crystalline Silica Exposure" 
published by the American Thoracic Society Medical Section of the American Lung 
Association, American Joumal of Respiratory and Critical Care Medicine, Volume 
155, pages 761-768 (1997) 

Not determined 

Not determined 

Not determined 

Not determined 

Refer to lARC Monograph 68, Silica, Some Silicates and Organic Fibres (June 
1997) 
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Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not applicable 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity: Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Bury in a licensed landfill according to federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations. 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restricted 

Other Shipping Information 

Labels: None 
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|15. REGULATORY INFORMATION 

US Regulations 

US TSCA inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372). 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

The Califomia Proposition 65 regulations apply to this product 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory 

D2A Very Toxic Materials 
Crystalline silica 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process. Final determination of suitability of any material is the sole responsibility of 
the user. 

•"END OF MSDS*" 

SAND-WHITE 
Page 6 of 6 

HESI00406 





HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: Sand, API Recycled, 20/40 Mesh 

Revision Date: 17-Jan-2014 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: Sand, API Recycled, 20/40 Mesh 
Synonyms: None 
Chemical Family: Sand 
Application: Proppant 

Manufacturer/Supplier Halliburton Energy Services 
PO Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281)575-5000 

Prepared By Chemical Compliance 
Telephone. 1-580-251-4335 
e-mail fdunexchem@halliburton com 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT (w/w) ACGIH TLV-TWA OSHA PEL-TWA 
Crystalline silica, quartz 14808-60-7 60-100% TWA 0 025 mg/m3 10 mg/m^ 

%Si02 + 2 
More restrictive exposure limits may be enforced by sorhe states, agencies, or other authorities. 

3. HAZARDS IDENTIFICATION 

Hazard Overview CAUTION! - ACUTE HEALTH HAZARD 
May cause eye and respiratory irritation. 

DANGER! - CHRONIC HEALTH HAZARD 
Breathing crystalline silica can cause lung disease, including silicosis and lung 
cancer Crystalline silica has also been associated with scleroderma and kidney 
disease 

This product contains quartz, cristobalite, and/or tridymite which may become 
airborne without a visible cloud. Avoid breathing dust Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposures below 
recommended exposure limits. Wear a NIOSH certified, European Standard EN 
149, or equivalent respirator when using this product Review the Material Safety 
Data Sheet (MSDS) for this product, which has been provided to your employer. 

l4. FIRST AID MEASURES" 

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory 
irritation develops or if breathing becomes difficult. 

Sand, API Recycled, 20/40 Mesh 
Page 1 of 6 

HESI00407 



Skin 

Eyes 

Ingestion 

Notes to Physician 

Wash with soap and water 

in case of contact, immediately flush eyes with plenty of water for at least 15 
minutes and get medical attention If irntation persists 

Under normal conditions, first aid procedures are not required 

Not Applicable 

5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammability Limits in Air - Lower (%): 
Flammability Limits in Air - Upper (%): 

Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

Special Protective Equipment 
for Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

None - does not burn. 

Not applicable 

Not applicable 

Health 0, Flammability 0, Reactivity 0 
Health 0*, Flammability 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURET 

Personal Precautionary 
Measures 

Use appropriate protective equipment Avoid creating and breathing dust. 

Environmental Precautionary 
Measures 

None known 

Procedure for Cleaning / 
Absorption 

Collect using dustless method and hold for appropriate disposal. Consider 
possible toxic or fire hazards associated with contaminating substances and use 
appropriate methods for collection, storage and disposal 

[7. HANDLING AND STORAGE 

Handling Precautions This product contains quartz, cristobalite, and/or tridymite which may become 
airbome without a visible cloud Avoid breathing dust Avoid creating dusty 
conditions Use only with adequate ventilation to keep exposure below 
recommended exposure limits Wear a NIOSH certified, European Standard En 
149, or equivalent respirator when using this product Material is slippery when 
wet. 

Storage Information Store in a cool, dry location Use good housekeeping in storage and work areas to 
prevent accumulation of dust. Close container when not in use. Product has a 
shelf life of 36 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
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Engineering Controis 

Respiratory Protection 

Use approved industrial ventilation and local extiaust as required to maintain 
exposures below applicable exposure limits. 

Wear a NIOSH certified, European Standard EN 149 (FFP2/FFP3), or equivalent 
respirator wtien using ttiis product 

Hand Protection 

Skin Protection 

Eye Protection 

Other Precautions 

Normal work gloves 

Wtear clothing appropnate for the work environment. Dusty clothing should be 
laundered before reuse Use precautionary measures to avoid creating dust when 
removing or laundenng clothing. 

Wear safety glasses or goggles to protect against exposure 

None known 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 0 (lbs./galion): 
Bulk Density @ 20 C (Ibs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmhg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/100mi): 
VOCs (lbs./gaiion): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 0 (centistokes): 
Partition Coefficient/n-Octanoi/Water: 
Molecular Weight (g/mole): 

Not determined 
Not determined 
Not determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None known 

Hydrofluonc acid 

Amorphous silica may transform at elevated temperatures to tndymite (870 C) or 
cristobalite (1470 C) 

Not Applicable 
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11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation 

Sympotoms related to exposure 
Acute Toxicity 

Inhalation 

Eye Contact 
Skin Contact 
Ingestion 

Inhaled crystalline silica in the form of quartz or cristobalite from occupational sources is 
carcinogenic to humans (lARC, Group 1) There is sufficient evidence in experimental 
animals for the carcinogenicity of tndymite (lARC, Group 2A) 

Breathing silica dust may cause irntation of the nose, throat, and respiratory passages 
Breathing silica dust may not cause nobceable injury or illness even though permanent lung 
damage may be occurnng Inhalation of dust may also have senous chronic health effects 
(See "Chronic Effects/Carcinogenicity" subsection below) 

May cause mechanical irritation to eye 
None known 
None known 

Chronic Effects/Carcinogenicity Silicosis Excessive inhalation of respirable crystalline silica dust may cause a progressive, 
disabling, and sometimes-fatal lung disease called silicosis Symptoms include cough, 
shortness of breath, wheezing, non-speafic chest illness, and reduced pulmonary function 
This disease is exacertrated by smoking Individuals with silicosis are predisposed to 
develop tuberculosis 

Cancer Status The International Agency for Research on Cancer (lARC) has determined 
that crystalline silica inhaled m the form of quartz or cristobalite from occupational sources 
can cause lung cancer in humans (Group 1 - carcinogenic to humans) and has determined 
that there is sufficient evidence in experimental animals for the carcinogenicity of tndymite 
(Group 2A - possible carcinogen to humans) Refer to lARC Monograph 68, Silica, Some 
Silicates and Organic Fibres (June 1997) in conjunction vwth the use of these minerals The 
National Toxicology Program classifies respirable crystalline silica as "Known to be a 
human carcinogen" Refer to the 9th Report on Carcinogens (2000) The American 
Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline silica, 
quartz, as a suspected human carcinogen (A2) 

There is some evidence that breathing respirable crystalline silica or the disease silicosis is 
associated with an increased incidence of significant disease endpoints such as 
scleroderma (an immune system disorder manifested by scarring of the lungs, skin, and 
other internal organs) and kidney disease 

Substances CAS Number LD50 Oral LD50 Dermal LCSO Inhalation 
Crystalline silica, quartz 14808-60-7 500 mg/kg ( Rat) No data available No data available 

|12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxicity Product 
Acute Fish Toxicity: 
Acute Crustaceans Toxicity: 
Acute Algae Toxicity: 

Not determined 
Not determined 
Not determined 

Ecotoxicity Substance 
ISubstances CAS Number Toxicity to Algae Toxicity to Fish Toxicity to Daphnia Magna (Water r Microorganisms Flea) 
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Crystalline silica, 14808^0-7 No information available No information available No information available No information available 
quartz 

12.2 Persistence and degradability 
No information available 

12.3 Bloaccumulatlve potential 
No information available 

12.4 Mobility in soil 
No information available 

12.5 Results of PBT and vPvB assessment 
No information available 

12.6 Ottier adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Bury in a licensed landfill according to federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory All components listed on inventory or are exempt 
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EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

Not applicable 

Acute Healtti Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the cntena of a hazardous waste 
as defined by the US EPA 

The Califomia Proposition 65 regulations apply to this product 

One or more components listed 

One or more components listed 

One or more components listed. 

All components listed on inventory or are exempt 

D2A Very TOXIC Materials 
Crystalline silica 

|16. OTHER INFORMATldi^ 

The following sections have been revised since the last issue of this SOS 
Not applicable 

Additional information 

Disclaimer Statement 

For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335. 

This information is furnished without warranty, expressed or implied, as to 
accuracy or completeness The information is obtained from various sources 
including the manufacturer and other third party sources The information may not 
be valid under all conditions nor if this matenal is used in combination with other 
matenals or in any process Final determination of suitability of any matenal is the 
sole responsibility of the user. 

"•END OF MSDS*" 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: SP BREAKER 

Revision Date: 10-Mar-2014 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

SP BREAKER 
None 
Oxidant 
Breaker 

Halliburton Energy Services 
PC 60x1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone. (281) 575-5000 

Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail iaunexchem@halliburton com 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances 
ISodium "persulfate 

CAS Number PERCENT (w/w) ACGIH TLV-TWA OSHA PEL-TWA 
jNot applicable [7775-27-1 [60-100% [0 1 mg/m^ 

3. HAZARDS IDENTIFICATION 

Hazard Overview May cause allergic skin and respiratory reaction May cause eye imtation Oxidizer 

|4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove from area to fresh air. Get medical attention if respiratory 
irritation develops or if breathing becomes difficult. 

Wash with soap and water Get medical attention if irritation persists 

In case of contact, immediately flush eyes with plenty of water for at least 15 
minutes and get medical attention if imtation persists 

Do not induce vomiting Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 
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|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoignition Temperature (F); Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Oxidizer May ignite combustibles Decomposition in fire may produce toxic 
gases 

Special Protective Equipment Full protective clothing and approved self-contained breathing apparatus required 
for Fire-Fighters for fire fighting personnel 

NFPA Ratings: Health 1, Flammability 0, Reactivity 1 
HMiS Ratings: Health 1, Flammability 0, Physical Hazard 1 , PPE F 

|6. ACCIDENTAL RELEASE MEASURES 

Personai Precautionary Use appropriate protective equipment Avoid creating and breathing dust. 
Measures 

Environmentai Precautionary Prevent from entering sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Scoop up and remove 
Absorption 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. Avoid 
dust accumulations 

Storage information Store away from combustibles Store in a cool well ventilated area. Keep container 
closed when not in use Product has a shelf life of 12 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTIoi^ 

Engineering Controls Use in a well ventilated area Localized ventilation should be used to control dust 
levels 

Respiratory Protection Dust/mist respirator (N95, P2/P3) 

Hand Protection Butyl rubber gloves. 

Skin Protection Rubber apron 

Eye Protection Dust proof goggles. 

Other Precautions Eyewash fountains and safety showers must be easily accessible. 

|9. PHYSICAL AND CHEMICAL PROPERTIES 
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Physical State: Powder 

Color: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./galion): 
Bulk Density @ 20 C (Ibs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gaIlon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

White 
Odorless 
6 
2 47 
Not Determined 
84 3 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
35 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
236 1 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

Avoid contact with readily oxidizable materials 

Avoid halogens Contact with acids Strong alkalis Combustible materials 

Oxides of sulfur. Oxygen Sulfuric acid 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalaton 

Sympotoms related to exposure 
Acute Toxicity 

Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

Chronic Effects/Carclnogenlcity 

May cause allergic respiratory reaction 
May cause eye irritation 
May cause an allergic skin reaction 
Irritation of the mouth, throat, and stomach 

No data available to indicate product or components present at greater than 1% are chronic 
health hazards 

Toxicoioav data for the components 
[Substances [CAS Nurhtierj LD50 Oral LD50 Dermal LC50 Inhalation 
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Sodium persulfate 7775-27-1 895 mg/kg (Rat) > 10000 mg/kg (Rat) 19 0mg/L (Rat) 4h Sodium persulfate 
1200 mg/kg 
930 mg/kg 

1000 mg/kg 
920 mg/kg 

12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxicity Product 
Acute Fish Toxicity: 
Acute Crustaceans Toxicity: 
Acute Aigae Toxicity. 

Ecotoxicity Substance 

Not determined 
Not determined 
Not determined 

Substances CAS Number Toxicity to Algae Toxicity to Fish Toxicity to 
Microorqanisms 

Toxicity to Invertebrates 

Sodium persulfate 7775-27-1 EC50(72h) 116mg/L 
(bio mass) 

(Pseudokirchnerella 
subcapitata) 

LC50(96h) 163mg/L 
(Oncorhynctius mykiss) 

EC10(18h) 36mg/L 
(Pseudomonas putida) 

EC50(48h) 133mg/L 
(mobility) (Daphnia 

magna) 

12.2 Persistence and degradability 
The methods for determining biodegradability are not applicable to inorganic sut>stances 

12.3 Bioaccumulative potential 
Does not bioaccumulate 

12.4 Mobility in soii 
No information available 

12.5 Results of PBT and vPvB assessment 
No information available 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method 

Contaminated Packaging 

Disposal should be made in accordance with federal, state, and local regulations 
Bury in a licensed landfill according to federal, state, and local regulations 
Substance should NOT be deposited into a sewage facility 

This bag may contain residue of a hazardous matenal Some authorities may 
regulate such containers as hazardous waste Dispose of container according to 
national or local regulations Contaminated packaging may be disposed of by 
rendenng packaging incapable of containing any substance, or treating packaging 
to remove residual contents, or treating packaging to make sure the residual 
contents are no longer hazardous, or by disposing of packaging into commercial 
waste collection. 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 

UNI 505, Sodium Persulfate 
NAERG 140 

5.1 ,111 

SP BREAKER 
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Canadian TDG 
Sodium Persulfate ,51. UNI 505 . Ill 

ADR 

UNI 505, Sodium Persulfate ,51 ,111 

Air Transportation 

ICAO/IATA 

UNI 505, Sodium Persulfate ,51 ,111 

Sea Transportation 

IMDG 

UNI 505, Sodium Persulfate ,5 1 ,111 
EmS F-A, S-Q 

Other Transportation Information 

Labels: Oxidizer 

|15. REGULATORY INFORMATION 

US Regulations 

US TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372). 

Not applicable 

If product becomes a waste, it does meet the cnteria of a hazardous waste as 
defined by the US EPA, because of: 

Ignltability D001 

California Proposition 65 

MA RIght-to-Know Law 

NJ RIght-to-Know Law 

All components listed do not apply to the California Proposition 65 Regulation. 

One or more components listed 

One or more components listed. 

SP BREAKER 
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PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

One or more components listed 

All components listed on inventory or are exempt 

C Oxidizing Materials 
D2B TOXIC Materials 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this SDS 
Not applicable 

Additional information 

Disclaimer Statement 

For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

This information is furnished without warranty, expressed or implied, as to 
accuracy or completeness The information is obtained from various sources 
including the manufacturer and other third party sources The information may not 
be valid under all conditions nor if this material is used in combination with other 
materials or in any process Final determination of suitability of any material is the 
sole responsibility of the user 

"•END OF MSDS*" 

SP BREAKER 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: WG-36 GELLING AGENT 

Revision Date: 07-0ct-2013 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

WG-36 GELLING AGENT 
None 
Polysaccharide 
Gelling Agent 

Halliburton Energy Services 
P O Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail: fdunexchem@halliburton com 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT (w/w) ACGIH TLV-TWA OSHA PEL-TWA 
Contains no hazardous 
substances 

Mixture 60-100% Not applicable |Not applicable 

3. HAZARDS IDENTIFICATION 

Hazard Overview May cause mild eye, skin, and respiratory irritation Airbome dust may be 
explosive 

|4. FIRST AID MEASURES" 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove from area to fresh air. Get medical attention if respiratory 
irntation develops or if breathing becomes difficult. 

Wash with soap and water Get medical attention if irritation persists 

In case of contact, immediately flush eyes with plenty of water for at least 15 
minutes and get medical attention if irritation persists 

Under normal conditions, first aid procedures are not required 

Not Applicable 

WG-36 GELLING AGENT 
Page lots 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined Min: > 200 
Flash Point/Range (C): Not Determined Min: > 93 
Flash Point Method: COC 
Autoignition Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Detennined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases Organic dust m the presence of an 
ignition source can be explosive in high concentrations Good housekeeping 
practices are required to minimize this potential 

Special Protective Equipment Full protective clothing and approved self-contained breathing apparatus required 
for Fire-Fighters for fire fighting personnel 

NFPA Ratings: Health 1, Flammability 0, Reactivity 0 
HMIS Ratings: Health 1, Flammability 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Use appropriate protective equipment. Avoid creating and breathing dust 
Measures 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Scoop up and remove 
Absorption 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust. 

Storage Information Store away from oxidizers Store in a cool, dry location Product has a shelf life of 
24 months. 

l8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area 

Respiratory Protection Not normally needed. But if significant exposures are possible then the following 
respirator is recommended 
Dust/mist respirator (N95, P2/P3) 

Hand Protection Normal work gloves 

Skin Protection Normal work coveralls 

Eye Protection Wear safety glasses or goggles to protect against exposure. 

Other Precautions None known 

|9. PHYSICAL AND CHEMICAL PROPERTIES 
WG-3G GELLING AGENT 
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Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Solid 
Off white 
Bean 
6 5-7 5 
1 42 -1 47 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Stable 

Will Not Occur 

None anticipated 

Strong oxidizers. 

Carbon monoxide and carbon dioxide 

Additional Guidelines Not Applicable 

11. TOXICO.LOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, intialation 

Sympotoms. related to exposure 
Acute Toxicity 

Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

Chronic Effects/Carclnogenlclty 

May cause respiratoiy irritation May cause allergic respiratory reacton 
May cause eye irritaton 
None known 
None known 

No data available to indicate product or components present at greater than 1% are chronic 
health hazards 

Toxicology data for the components 
[Substances |CAS Number | ~ LD50 Oral LD50 Dermal LC50 Inhalation 

WG.36 GELLING AGENT 
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Contains no hazardous Mixture No data available No data available No data available 
substances 

12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxicity Product 
Acute Fisti Toxicity: 
Acute Crustaceans Toxicity 
Acute Aigae Toxicity: 

Not determined 
Not determined 
Not determined 

Substances CAS Number Toxicity to Algae Toxicity to Fisti Toxicity to 
Microorganisms 

Daphnia Magna (Water 
Flea) 

Contains no 
hazardous substances 

Mixture No infonnation available No information available No information available No information available 

12.2 Persistence and degradability 
Readily biodegradable 

12.3 Bioaccumulative potential 
Does not bioaccumulate 

12.4 Mobility in soil 
No information available 

12.5 Results of PBT and vPvB assessment 
No information available 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method 

Contaminated Packaging 

Bury in a licensed landfill according to federal, state, and local regulations 

Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 

VUG-36 GEU.ING AGENT 
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Sea Transportation 

IMDG 
Not restncted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed on inventory or are exempt 

Not applicable 

None 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste 
as defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply 

Does not apply 

Does not apply 

All components listed on inventory or are exempt 

Un-Controlled 

16, OTHER INFORMATION 

The following sections have been revised since the last issue of this SDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

WG-36 GELLING AGENT 
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Disclaimer Statement This information is fumished without warranty, expressed or implied, as to 
accuracy or completeness The information is obtained from various sources 
including the manufacturer and other third party sources The information may not 
be valid under all conditions nor if this material is used in combination with other 
matenals or in any process Final determination of suitability of any material is the 
sole responsibility of the user 

"•END OF MSDS*" 
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From: Rollins, Kelly <Kelly Rollins@dnr state oh us> 
Sent: Monday, August 18, 2014 1 04 PM 
To: Root, Bnan C <BRoot@mcgui re woods com> 
Subject: FW Chemicals 
Attach: Chemical 1 pdf. Chemical 2 pdf 

Mr Root, 

Attached are the MSDS as requested 
The Ohio Revised Code Chief Simmers referred to is 

1509 10 

Please let me know if you have any questions 
Thank you 

Assistant to Cluef Simmerc 
Ohio Dcpaitmcnt of Natural Resources 
Oil and Gas Resources Management 
2045 Morse Road. Bldg F-2 
Columbus, OH 43229 
(614) 265-6608 
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McCuireVWtodi UP 
625 Liberty Avenue, 23 rd Floor 

Pusburgh, PA 15222-3142 
Phone. 412 667 6000 

Fax 412 667 6050 
www mcguirewoods com 

Leonard |. Marucu 
Direct. 412 667 7987 McGUlREVVtXOS ImaislcoCrncguirewoods com 

Direct Fax 412 667.7956 

August 22,2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Jerry G. Schulte 
ischuhe(aiorsanco. ore 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 Kellogg Avenue 
Cincinnati, OH 45230 

Re; Halliburton GasPenn 1000 Trade Secret Notification 

Dear Mr. Schulte: 

I ^vrite as counsel to Halliburton Company and to confirm the detailed message I 
left you this morning. 

We just learned that the Ohio EPA disclosed to you the formulation of Halliburton's 
proprietary product GasPerm 1000 in connection with the June 28 fire at the Eisenbarth 
Pad in Monroe Coimty. 

We write to confirm that you and ORSANCO understand that Halliburton's 
disclosure of this formulation to Ohio EPA was in confidence because this formulation is a 
legally protected trade secret, and that, accordingly, the disclosure of it to ORSANCO was 
also in confidence. The Ohio EPA is currently in the process of confirming the trade secret 
status of this formulation. 

In light of the foregoing, we ask that ORSANCO confirm its obligation to maintain 
this formulation in confidence by execution of a copy of this letter and that you provide us 
with the names of any persons or entities to which &e formula has been provided up until 
now. Please also advise me immediately of any request by any party for this information 
without disclosing it to them. 

As I requested in my voicemail, please eall me at 412.973.8982 when you reeeive 
this message so that we can discuss it fiuther. 

Atlanta | Austin | BaKimorc | Brjssrts | Ch.-irlnM» | Chniloltcsvillc | C'Hcago | Dallas < Houston | jacttsonvillc | London 
Los Angeles | New York | Norfolk | Pittsburgh | Raleigh | Richmond [ rysons Corner [ Washing^n. D C | Wilmington 
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August 22, 2014 
Page 2 

We greatly appreciate your and ORSANCO's prompt attention to this very 
important matter. 

Very truly yours, 

Leonard J. Marsico 
McGuireWood.s LLP 

LJM/jab 

cc: Ann Fischbein (by e-mail at Ann Fischbem(a).eva ohio gov) 
Cynthia Hafner (by e-mail at Cvnthia.Hafher(di.eva ohio gov) 
John Crist (by e-mail at John Cnst(3}.eDa ohio eov; 

THE FOREGOING IS CONFIRMED; 

ORSANCO 

By: 

Its: 
Print Name 

Date: 
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From: Root, Brian C <BRoot@mcguirewoods com> 
Sent: Thursday, July 17, 2014 10 42 AM 
To: john crist@epa ohio gov 
Subject: FW GasPerm 1000 Trade Secret request 
Attach: tradesecretsubstantiation2 docx 

From: Hafner, Cynthia [mailto:Cynthia.Hafner@epa.ohio.gov] 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Flschbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company Is interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio. This relates to a fire at a tracking well pad in Monroe County Ohio I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio You will need to make 
follow this in order to make a claim. Please have someone in your company make a formal claim. Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim. 

Cynthia A. Hafner 
Chief Legai Counsei 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 
614-562-5019 c 

Cindy hafner@epa ohio gov 
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ON@EI^ 
state of Ohio Environioental Protection Agency 

Trade Secret Request Form 
*Please note that Ohio Administrative Code GAG 3745-49-03(A) (attached) makes 
it clear that the burden of establishing entitlement to trade secret protection is 
upon the party requesting that protection. 

1. In order to assert a trade secret claim regarding a submission of documents, you 
shall, at the time of the submission of documents, submit the following to the 
Director 

(a) An unredacted copy of the documents submitted, identified as such, with 
each page numbered consecutively from beginning to end, 

(b) A proposed public copy of the documents submitted, identified as such, 
with each page numbered consecutively from beginning to end, 

( c) With respect to each item of information claimed to be a trade secret, a 
statement that describes each item and that identifies the location of each item; 

(d) A sworn or affirmed signature on this request form, indicating that the 
statements made in this form are true and accurate 

"Trade secrets" are defined in Ohio Revised Code Section (R 0.) 1333.61(0 ) to mean 
"information, including the whole or any portion or phase of any scientific or technical 
information, design, process, procedure, formula, pattern, compilation, program, device, 
method, technique, or improvement, or any business information or plans, financial 
information, or listing of names, addresses, or telephone numbers, that satisfies both of 
the following. 

(1) It derives independent economic value, actual or potential, from 
not being generally known to, and not being readily ascertainable 
by proper means by, other persons who can obtain economic value 
from its disclosure or use 

(2) It IS the subject of efforts that are reasonable under the circumstances 
to maintain its secrecy. 
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For each item you assert to be a trade secret, explain with sufficient detail, and 
with reference to the specific page number, the following 

a The nature of the information that you are seeking protection (i e scientific 
or technical information, design, process, procedure, formula, pattern, 
compilation, program, device, method, technique, or Improvement, or any 
business information or plans, financial information, or listing of names, 
addresses, or telephone number), 

b How the Information derives independent economic value, actual or 
potential, from not being generally known to, and not being readily 
ascertainable by other persons who can obtain economic value from its 
disclosure or use 

c The efforts to maintain Its secrecy and an attestation that the information 
IS not. In fact, generally known outside of your organization or otherwise 
discoverable in other public documentation 
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From: Fischbein, Ann <Ann Fischbein@epa ohio gov> 
Sent: Friday, July 25, 2014 3 03 PM 
To: Root, Brian C <BRoot@mcguirewoods com> 
Subject: FW RE GasPerm 1000 Trade Secret request 
Attach: Public SDS for Gas Perm 1000 pdf 

From: Dawn Robertson [mailto:Dawn.Robertson@halliburton.com] 
Sent: Fnday, July 25,2014 2:33 PM 
To: Hafner, Cynthia; Fischbein, Ann 
Cc: tkantorczyk@mankogold.com; Stuart Kemp; DeniseTuck 
Subject: RE: RE: GasPerm 1000 Trade Secret request 

Ann, 
As requested, I have attached the MSDS omitted in our previous submission 
Kind Regards, 
Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, inc. 
10200 Beiiaire Bivd 
Houston, TX. 77072 
dawn.robertson@halliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 

From: Dawn Robertson 
Sent: Monday, July 21, 2014 7:39 AM 
To; 'Hafner, Cynthia'; Fischbein, Ann 
Cc: 'tkantorczyk@mankogold.com'; Stuart Kemp; Denise Tuck 
Subject: RE: GasPerm 1000 Trade Secret request 

Ms. Hafner, 
This correspondence is in response to your request from July 8, 2014, regarding verification of our Gas Perm 1000 trade 
secret claim. Attached please find our signed and certified substantiation letter 

You may contact Mr. Kemp or myself if you have any additional questions or concerns. 

Sincerely, 
Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, inc. 
10200 Beiiaire Blvd. 
Houston, TX. 77072 
dawn.robertson@halliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 
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This e-mail, including any attached files, may contain confidential and privileged information for the sole use of 
the intended recipient Any review, use, distribution, or disclosure by others is strictly prohibited If you are not 
the intended recipient (or authorized to receive information for the intended recipient), please contact the sender 
by reply e-mail and delete all copies of this message 
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From: Robbins, Bonnie B <brobbins@mcguirewoods com> 
Sent: Fnday, August 22, 2014 4 59 PM 
To: jschulte@orsancoorg 
Cc: ann fischbein@epa ohio gov, cynthia hafner@epa ohio gov, John cnst@epa ohio gov, 

Marsico, Leonard J <LMarsico@mcguirewoods com> 
Subject: Halliburton GasPerm 1000 Trade Secret Notification 
Attach: Active_59733451_l_8_22_l 4 Letter to Jerry G Schulte PDF 

Dear Mr. Schulte 

Please see the letter from counsel for Halliburton Company. A hard copy will follow by overnight mall. 

Bonnie Robbins 

Bonnie B. Robbins 
Lc^l Sccrctarv to Ronald W Crouch, Brad A Funari, Laura A Langc, Janiic A Edwards and Melissa S Liskcv 

McGuircWoods LLP 

625 Liberty Avenue, 23rd Floor 

Pittsburgli, Pennsylvania 15222 

412 667 6047 (Direct Line) 

412 667 60.50 oi 412 667 6096 (hAX) 

brobbinsiamcguiiewoods com 

www mcpmn-wfiods com 
This e-mail may contain confidential or pnvileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others 
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McCuireWbods LLP 
625 Liberty Avenue, 23td FItxjr 

P.usburgh, PA 15222-3142 
Phone 412 667 60Q0 

Pa* 412 667 6050 
www mcguiruwuodv cum 

Leonard |. Marucu 
Direct 412 667 7987 !VkGUiREVV(X)t:>S ImarslcoKmcgurewoods com 

Direct Fax 417.667 7956 

August 22, 2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Jerry G. Schulte 
ischulle(a).ursanco. ore 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 Kellogg Avenue 
Cinciimati, OH 45230 

Re: Halliburton GasPeim 1000 Trade Secret Notification 

Dear Mr. Schulte: 

I vwite as counsel to Haliiburton Company and to confirm the detailed message I 
left you this morning. 

We just learned that the Ohio EPA disclosed to you tlte formulation of Halliburton's 
proprietary product GasPenn 1000 in connection with the June 28 fire at the Eisenbarth 
Pad in Monroe County. 

We write to confirm that you and ORSANCO understand that Halliburton's 
disclosure of this formulation to Ohio EPA was in confidence because this formulation is a 
legally protected trade secret, and that, accordingly, the disclosure of it to ORSANCO was 
also in confidence. The Ohio EPA is currently in the process of confirming the trade secret 
status of this formulation 

In light of the foregoing, we ask that ORSANCO confirm its obligation to maintain 
this formulation in confidence by execution of a copy of this letter and that you provide us 
with the names of any persons or entities to which the formula has been provided up until 
now. Please also advise me immediately of any request by any party for this information 
without disclosing it to them. 

As I requested in my voicemail, please call me at 412.973.8982 when you receive 
this message so that we can discuss it further. 

Atlanta | Austin | Baltimore | Brussels | rti-srlnlle | Charlottesville | Chicago | Dallas i IHouslon | lacksonvillc | London 
Los Angeles j New York | Norfolk | Pittsburgh | Raleigh | Richmond | Tysons Coiner | Washinghin. D C | Wllmlngtnn 
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We greatly appreciate your and ORSANCO's prompt attention to this very 
important matter. 

Very truly yours, 

, -X V- ' ~/J 
•J 

Leonard J. Marsico 
McGuireWoods LLP 

LJM/jab 

cc: Ann Fischbein (by e-mail at Ann Fischbein(a).eva nhio sov) 
Cynthia Hafner (by e-mail at Cvnthia.Hainer(a).eDa ohio gov) 
John Crist (by e-mail at John Crist(d).eva ohio.eov) 

THE FOREGOING IS CONFIRMED; 

ORSANCO 

By: 

Its: 
Print Name 

Date: 
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From: Hafner, Cynthia rmailto:Cvnthia.Hafner®eDa.ohio.Qov1 
Sent: Tuesday, July 08,201410:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is interested m making a Trade Secret claim with respect to 
Information in the MSDS sheet for Gas Perm 1000 in Ohio. This relates to a fire at a tracking well pad in 
Monroe County Ohio. I attached a guidance sheet that explains the process and rules applicable to 
Trade Secret Claims in Ohio. You will need to make follow this in order to make a claim. Please have 
someone in your company make a formal claim. Ann will call you or any other contact you identify to us 
tomorrow morning to answer questions or assist with your claim. 

Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 

614-562-5019 c 

Cindy hafner@epa ohio gov 

This e-mail, including any attached files, may contain confidential and privileged information for 
the sole use of the intended recipient Any review, use, distribution, or disclosure by others is 
strictly prohibited If you are not the intended recipient (or authorized to receive information for 
the intended recipient), please contact the sender by reply e-mail and delete all copies of this 
message 
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From: Dawn Robertson 
Sent: Tuesday, July 15, 2014 3:51 PM 
To: Fischbein, Ann 
Cc: Stuart Kemp 
Subject: RE; Ohio EPA Trade Secret Response letter 

Ann, 
Thank you for your call today. As a follow up to our conversation today, I would like to introduce Stuart 
Kemp. Stuart Is the legal contact regarding this matter. His contact information is provided 
below. Please feel free to contact him regarding this matter. 

Stuart H. Kemp 
Sr. Director, HSE Law Pracucc Group 
Halliburton Energy Services. Inc. 
delivery 2107 CityWest Boulevard, Building 2 

Houston, Texas 77042-3051 
mail PO Box 42806 

Houston, TX 77242-2806 
office 713/839-4539 
mobile 281/660-0072 
fax 713/839-4561 

We are diligently working on your request, and should have our response to you very soon. 

Kind Regards, 
Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, Inc. 
10200 Bellaire Blvd. 
Houston, TX. 77072 
dawn.robertsonOhalliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 

This e-mail, including any attached files, may contain confidential and privileged information for 
the sole use of the intended recipient Any review, use, distribution, or disclosure by others is 
strictly prohibited If you are not the intended recipient (or authorized to receive information for 
the intended recipient), please contact the sender by reply e-mail and delete all copies of this 
message 
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From: Dawn Robertson 
Sent: Friday, July 25, 2014 1:36 PM 
To: 'Fischbein, Ann' 
Subject: RE: RE: GasPerm 1000 Trade Secret request 

Yes, this IS the public version. 

From: Fischbein, Ann rmailto:Ann.Fischbein@eDa.ohio.aov1 
Sent: Fnday, July 25, 2014 1:35 PM 
To: Dawn Robertson; Hafner, Cynthia 
Cc: tkantorczvk@mankoQold.com: Stuart Kemp; Denise Tuck 
Subject: RE: RE: GasPerm 1000 Trade Secret request 

Dawn, 
Thank you for this. Just to put a finer point on it, this is the MSDS which you are indicating is public, 
correct^ I appreciate your quick response. 
Ann 

From: Dawn Robertson [mailto:Dawn.Robertson@halliburton.cpm1 
Sent: Friday, July 25, 2014 2:33 PM 
To: Hafner, Cynthia; Fischbein, Ann 
Cc: tkantorczvk@mankoQOld.com: Stuart Kemp; Denise Tuck 
Subject: RE: RE: GasPerm 1000 Trade Secret request 

Ann, 
As requested, I have attached the MSDS omitted in our previous submission. 
Kind Regards, 
Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, Inc. 
10200 Bellaire Blvd. 
Houston, TX. 77072 
dawn.robertson@halliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 

From: Dawn Robertson 
Sent: Monday, July 21, 2014 7:39 AM 
To: 'Hafner, Cynthia'; Fischbein, Ann 
Cc: 'tkantDrczyk@mankogold.com'; Stuart Kemp; Denise Tuck 
Subject: RE: GasPerm 1000 Trade Secret request 

Ms. Hafner, 
This correspondence is in response to your request from July 8, 2014, regarding verification of our Gas 
Perm 1000 trade secret claim. Attached please find our signed and certified substantiation letter. 

You may contact Mr. Kemp or myself if you have any additional questions or concerns. 

Sincerely, 
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Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, Inc. 
10200 Bellaire Blvd. 
Houston, TX. 77072 
dawn.robertsonfShalliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 

This e-mail, including any attached files, may contain confidential and privileged information for 
the sole use of the intended recipient Any review, use, distribution, or disclosure by others is 
strictly prohibited If you are not the intended recipient (or authorized to receive information for 
the intended recipient), please contact the sender by reply e-mail and delete all copies of this 
message 
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From: Fischbein, Ann rmailto:Ann. 
Sent: Fnday, July 25, 2014 11:41 AM 
To: Dawn Robertson 
Subject: RE: GasPernn 1000 Trade Secret request 

This IS just a friendly reminder to send the MSDS attachment that you meant to attach to the trade 
secret request, since the original submission did not include it. Thank you, 
Ann 

From: Dawn Robertson rmailtD:Dawn.Robertson@halliburton.com1 
Sent: Monday, July 21, 2014 8:39 AM 
To: Hafner, Cynthia; Fischbein, Ann 
Cc: tkantprczYkPmankoqold.com; Stuart Kemp; Denise Tuck 
Subject: RE: GasPerm 1000 Trade Secret request 

Ms. Hafner, 
This correspondence is in response to your request from July 8, 2014, regarding verification of our Gas 
Perm 1000 trade secret claim. Attached please find our signed and certified substantiation letter. 

You may contact Mr. Kemp or myself if you have any additional questions or concerns. 

Sincerely, 
Dawn Robertson 
Global HSE Chemical Compliance Manager 
Halliburton Energy Services, Inc. 
10200 Bellaire Blvd. 
Houston, TX. 77072 
dawn.robertson@halliburton.com 
(281) 575 - 4188 (Oak Park Office) 
(832) 205-2330 (Cell) 
(713) 446-7385 (Alternate Cell) 
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From: Fischbein, Ann <Ann Fischbein@epa ohio gov> 
Sent: Wednesday, August 20, 2014 4 33 PM 
To: Root, Brian C <BRoot@mcguirewoods com> 
Cc: Flafner, Cynthia <Cynthia Hafner@epa ohio gov>, Crist, John 

<John Crist@epa ohio gov> 
Subject: ORSANCO Contact 

Hi Brian, 
Below IS the ORSANCO contact I was referring to in our call today. 
Jerry G. Schulte 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 Kellogg Ave. 
Cincinnati, Ohio 45230 
www.orsanco org 
www facebook.eom/ORSANCO 
Office: 513 231 7719 ext 104 
Mobile: 513.260.8249 

I have a call in to Mike Sherron to see if he can identify any water systems for you to contact. 

Have a great vacation! 
Ann 
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From: Crist, John <John Crist@epa ohio gov> 

Sent: Thursday, July 17, 2014 1 23 PM 
To: Root, Brian C <BRoot@mcguirewoods com> 
Cc: Simcic, Peter <Peter Simcic@epa ohio gov> 

Subject: RE GasPerm 1000 Trade Secret request 

Bnan, 

Good talking to \ou this morning I wanted to make sure that we're on the same page with respect to what you are looking 
for Essentially, \our client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand the process required to do so 

In response to your phone call. Cindy Hafiier forwarded you the summary document which descnbed the process that we 
are looking for, but I wanted to see if you had any specific quesbons regarding it, or if you wanted to ensure that the 
process is captured in the steps listed in that document (or something else entirely) 

Thanks and I apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Cnst 
john cnst@epa ohio gov 
(614) 644-2844 

From: Root, Brian C. [maiito:BRoot@mcguirewoods.com] 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia fmailto:Cvnthia.Hafner@eDa.ohio.aov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio. This relates to a fire at a tracking well pad in Monroe County Ohio. I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio You will need to make 
follow this in order to make a claim. Please have someone in your company make a formal claim. Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim 

Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Coiumbus Ohio 43216-1049 
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614.644-2782 
614-644-3184 f 
614-562-5019 c 

cindv hafner@eDa ohio gov 
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From: Cri st, John <John Cri st@epa ohi o gov> 

Sent: Thursday, July 17, 2014 2 00 PM 
To: Root, Brian C <BRoot@mcguirewoods com> 

Cc: Simcic, Peter <Peter Simcic@epa ohio gov>, Fischbein, Ann 
<Ann Fischbein@epa ohio gov> 

Subject: RE GasPerm 1000 Trade Secret request 

Bnan, 

Thanks That document was not created for Halliburton - it's one the Ohio EPA sends out to assist a company in making a 
trade secret request I'm following up to see if it's available on the website somewhere, and will let you know when I find 
out In tlic meantime, please let me know if I can be of any additional help Thank you 

From: Root, Brian C. [mailto:BRoot@mcguirewoods.com] 
Sent: Thursday, July 17, 2014 1:39 PM 
To: Crist, John 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

John, 

Thank you for quickly getting back to me My question relates to the origin of the form that Cindy Hafner sent 
to Halliburton. For instance, is that a form that the Ohio EPA typically sends to a company that has submitted 
trade secret information or was that form specifically created for Halliburton' I could not find this form on the 
Ohio EPA's website. 

Thanks, 
Brian 

From: Crist, John [mailto:John.Crist@epa.ohio.aov1 
Sent: Thursday, July 17, 2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Bnan, 

Good talking to you this moming 1 wanted to make sure that we're on the same page with respect to what you are lookmg 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand ^e process required to do so 

In response to your phone call, Cindy Hafner forwarded you the summary document which descnbed the process that we 
are looking for, but 1 wanted to see if you had any specific questions regarding it, or if you wanted to ensure that the 
process IS captured in the steps listed in that document (or something else entirely) 

Thanks and I apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Cnst 
lohn cnst@.epa ohio eov 
(614) 644-2844 
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From: Root, Brian C. rmailto:BRoot@mcQuirewoods.com1 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia rmailto:Cvnthia.Hafner@epa.ohio.aov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is Interested In making a Trade Secret claim with respect to Information In the MSDS 
sheet for Gas Perm 1000 in Ohio. This relates to a fire at a tracking well pad In Monroe County Ohio I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims In Ohio. You will need to make 
follow this In order to make a claim. Please have someone In your company make a formal claim Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim. 

Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 
614-562-5019 c 

cindv hafner@epa ohio gov 
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From: Root, Brian C <BRoot@mcguirewoods com> 

Sent: Thursday, July 17, 2014 1 39 PM 

To: Crist, John <John Crist@epa ohio gov> 
Cc: Simcic, Peter <Peter Sinicic@epa ohio gov> 
Subject: RE GasPerm 1000 Trade Secret request 

John, 

Thank you for quickly getting back to me. My question relates to the origin of the form that Cindy Hafner sent 
to Halliburton. For instance, is that a form that the Ohio EPA typically sends to a company that has submitted 
trade secret information or was that form specifically created for Halliburton' 1 could not find this form on the 
Ohio EPA's website 

Thanks, 
Brian 

From: Grist, John [mailto:John.Crist@epa.ohio.gov] 
Sent: Thursday, July 17, 2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Brian, 

Good talking to you this morning I wanted to make sure that we're on the same page with respect to what you are looking 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand the process required to do so 

In response to your phone call, Cindy Hafher forwarded you the summary document which descnbed the process that we 
are looking for, but I wanted to see if you had any specific questions regarding it, or if you wanted to ensure that the 
process is captured in the steps listed in that document (or something else entirely) 

Blanks and I apologi2e about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Cnst 
lohn cnst@eDa ohio gov 
(614) 644-2844 

From: Root, Brian C. fmailto:BRoot@mcQuirewood5.com1 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia fmailto:Cvnthia.Hafner@eDa.ohio.aov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
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To: Dawn Robertson 
Cc: Fisctibetn, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio This relates to a fire at a tracking well pad in Monroe County Ohio. I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio. You will need to make 
follow this in order to make a claim Please have someone in your company make a formal claim. Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim. 

Cynthia A. Hafner 
Chief Legai Counsei 
Ohio EPA 
SO W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-31841 
614-562-5019 c 

Cindy hafner@epa ohio gov 
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From: Crist, John <John Crist@epa ohio gov> 
Sent: Thursday, July 17, 2014 2 56 PM 
To: Root, Brian C <BRoot@mcguirewoods com> 
Cc: Simcic, Peter <Peter Simcic@epa ohio gov>, Fischbein, Ann 

<Ann Fischbein@epa ohio gov> 
Subject: RE GasPerm 1000 Trade Secret request 

Hey Brian, 

I did some digging and I don't believe that the document is on the wcbpage It's essentially just a reiteration of what's in 
OAC 3745-49-03 and designed to assist companies in making trade secret requests 

John Cnst 
lohn cnst@.eDa ohio gov 
(614)644-2844 

From: Root, Brian C. [mailto:BRoot@mcguirewoods.com] 
Sent: Thursday, July 17, 2014 1:59 PM 
To: Crist, John 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

John, 

I just reahzed my contact information was not sent in my previous email. Here it is: 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 
412.667.7959 (FAX) 
brootQmcquirewDods com 

wwwmcQuirewoodscom 
This e-mail may contain conftdential or pnvilegea information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others 

From: Crist, John rmailto:John.Crist@epa.ohio.QQv1 
Sent: Thursday, July 17, 2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Bnan, 

Good talking to you this moming I wanted to make sure that we're on the same page with respect to what you arc lookmg 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand Ae process required to do so 
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In response to your phone call, Cindy Hafhcr forwarded you the summary document which descnbed the process that we 
are looking for, but I wanted to see if you had any specific questions regarding it, or if you wanted to ensure that the 
process is captured in the steps listed in that document (or something else entirely) 

Thanks and I apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Crist 
lohn cnst@,cpa ohio uov 
(614)644-2844 

From: Root, Brian C. Imailto:BRoot@mcQuirewoods.com1 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia Imailto:Cvnthia.Hafner@epa.ohio.Qov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio This relates to a fire at a tracking well pad in Monroe County Ohio I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio You will need to make 
follow this in order to make a claim. Please have someone in your company make a formal claim Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim 

Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 
614-562-5019 c 

Cindy hafner@epa ohio gov 
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From: Root, Bnan C <BRoot@mcguirewoods com> 

Sent: Thursday, July 17, 2014 I 59 PM 
To: Crist, John <John Cnst@epa ohio gov> 

Cc: Simcic, Peter <Peter Simcic@epa ohio gov> 
Subject: - RE GasPerm 1000 Trade Secret request 

John, 

1 just realized my contact information was not sent in my previous email. Here it is: 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412 667 7935 (Direct Line) 
412 667.7959 (FAX) 
brootiamequirewoods com 

vwww mcouirewoods com 
This e-msil may contain confidential or privileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others 

From: Crist, John [mailto:John.Crist@epa.ohio.gov] 
Sent; Thursday, July 17,2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Bnan. 

Good talking to you this moming I wanted to make sure that we're on the same page with respect to what you are looking 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand ^e process required to do so 

In response to your phone call, Cindy Haiher forwarded you the summary document which descnbed the process that we 
are looking for, but I wanted to see if you had any specific questions regarding it, or if you wanted to ensure that the 
process is captured m the steps listed in that document (or something else entirely) 

Thanks and I apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon. 

John Cnst 
lohn cnst@,epaohio gov 
(614) 644-2844 

From: Root, Brian C. fmailto:BRoot@mcauirewoods.com1 
Sent: Thursday, July 17,2014 10:42 AM 
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To: Crist, John 
Sulqect: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia rmailto:Cvnthia.Hafner@epa.ohio.Qov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is Interested In making a Trade Secret claim with respect to Information In the MSDS 
sheet for Gas Perm 1000 In Ohio. This relates to a fire at a tracking well pad in Monroe County Ohio. I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio You will need to make 
follow this m order to make a claim. Please have someone In your company make a formal claim Ann will call you or any 
other contact you Identify to us tomorrow morning to answer questions or assist with your claim 

Cynthia A. Hafner 
Chief Legai Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 
614-562-5019 c 

andv hafner@epa ohio gov 
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From: Crist, John <John Cnst@epa ohio gov> 
Sent: Thursday, July 17, 2014 2 58 PM 

To: Root, Bnan C <BRoot@mcguirewoods com> 
Cc: Simcic, Peter <Peter Simcic@epa ohio gov>, Fischbein, Ann 

<Ann Fischbein@epa ohio gov> 
Subject: RE GasPerm 1000 Trade Secret request 

No problem Let me know if you have any other questions or if 1 can help further 

From: Root, Brian C. [mailto:BRoot@mcguirewoods.com] 
fcnt: Thursday, July 17, 2014 2:57 PM 
To: Crist, John 
Cc: Simcic, Peter; Fischbein, Ann 
Subject: RE: GasPerm 1000 Trade Secret request 

John, 

Thank you for tracking down this information. 1 really appreciate it. 

Thanks again, 
Brian 

From: Crist, John \maiito:John.Crist@eDa.ohio.Qovl 
Sent: Thursday, July 17, 2014 2:56 PM 
To: Root, Brian C. 
Cc: Simcic, Peter; Fischbein, Ann 
Subject: RE: GasPerm 1000 Trade Secret request 

Hey Bnan, 

I did some digging and 1 don't believe that the document is on the webpage it's essentially just a reiteration of what's in 
OAC 3745-49-03 and designed to assist companies in makmg trade secret requests 

John Cnst 
lohn cnst@CDa ohio gov 
(614) 644-2844 

From: Root, Brian C. rmai!to:BRoot@mcQuirewoods.com1 
Sent: Thursday, July 17, 2014 1:59 PM 
To: Crist, John 
Cc: Simcic, Prter 
Subject: RE: GasPerm 1000 Trade Secret request 

John, 

1 just realized my contact mformation was not sent in my previous email. Here it is: 

Brian C. Root 
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WlcGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 
412.667 7959 (FAX) 
brootlSlmcauirewoods com 

www mcquirewoods com 
This e-mail may contain confidential or privileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others 

From: Crist, John 
Sent: Ttiursday, July 17, 2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Bnan. 

Good talking to you this morning I wanted to make sure that we're on the same page with respect to what you are looking 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
you understand the process required to do so 

In response to your phone call, Cindy Hafiier forwarded you tlic summary document which descnbed tlie process that we 
arc looking for, but I wanted to see if you had any specific questions regarding it, or if you wanted to ensure that the 
process is captured in the steps listed in tliat document (or something else entirely) 

Thanks and I apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Cnst 
lohn enst@,eDa ohio gov 
(614)644-2844 

From: Root, Brian C. rmailto:BRoot@mcQuirewoods.com1 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia rmailto:Cvnthia.Hafner®eDa.ohio.oov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Subject: GasPerm 1000 Trade Secret request 

We understand that your company is Interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio. This relates to a fire at a tracking well pad in Monroe County Ohio. 1 attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio. You will need to make 
follow this in order to make a claim Please have someone in your company make a formal claim. Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim. 
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Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
Columbus Ohio 43216-1049 
614-644-2782 
614.644-31841 
614-562-5019 c 

andv hafner@epa ohio gov 
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From: Root, Bnan C <BRoot@mcguirewoods com> 

Sent: Thursday, July 17, 2014 2 57 PM 
To: Crist, John <John Crist@epa ohio gov> 
Cc: Simcic, Peter <Peter Simcic@epa ohio gov>, Fischbein, Ann 

<Ann Fischbein@epa ohio gov> 

Subject: RE GasPerm 1000 Trade Secret request 

John, 

Thank you for tracking down this information. 1 really appreciate it. 

Thanks again, 
Brian 

From: Crist, John [mai!to:John.Crist@epa.ohio.gov] 
Sent: Thursday, July 17, 2014 2:56 PM 
To: Root, Brian C. 
Cc: Simcic, Peter; Fischbein, Ann 
Subject: RE: GasPerm 1000 Trade Secret request 

Hey Bnan, 

I did some diggmg and I don't believe that the document is on the webpage It's essentially just a reiteration of what's in 
OAC 3745-49-03 and designed to assist companies m making trade secret requests 

John Cnst 
lohn cnsfSjepa ohio gov 
(614) 644-2844 

From: Root, Brian C. fmaiito:BRoot@mcQuirewoods.coml 
Sent: Thursday, July 17, 20141:59 PM 
To: Crist, John 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

John, 

I just realized my contact information was not sent in my previous email. Here it is: 

Brian C. Root 
McGuireWbods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667 7935 (Direct Line) 
412.667 7959 (FAX) 
broot(amcQuirewoods com 

wwwmequirewoods com 
This e-mail may contain confidential or pnvileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others 
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From: Crist, John rmailto:John.Crist@epa.ohio.QOv1 
Sent: Thursday, July 17, 2014 1:23 PM 
To: Root, Brian C. 
Cc: Simcic, Peter 
Subject: RE: GasPerm 1000 Trade Secret request 

Bnan. 

Good talking to you this morning I wanted to make sure that we're on the same page with respect to what you are looking 
for Essentially, your client (Halliburton) is planning to submit a formal trade secret request and you want to make sure 
>'0u understand the process required to do so 

In response to your phone call. Cindy Hafner forwarded you the summary document which described the process that we 
arc looking for. but I wanted to see if you had any specific quesbons regarding it, or if you wanted to ensure that the 
process is captured in the steps listed in that document (or something else entirely) 

Thanks and 1 apologize about any redundancy here Just want to make sure we're on the same page 

Talk to you soon 

John Cnst 
lohn cnst@epa ohio gov 
(614)644-2844 

From: Root, Brian C. \mailto:BRoot@mcauirewoods.com1 
Sent: Thursday, July 17, 2014 10:42 AM 
To: Crist, John 
Subject: FW: GasPerm 1000 Trade Secret request 

From: Hafner, Cynthia fmailto:Cvnthia.Hafner@epa.ohio.aov1 
Sent: Tuesday, July 08, 2014 11:51 AM 
To: Dawn Robertson 
Cc: Fischbein, Ann 
Sutqect: GasPerm 1000 Trade Secret request 

We understand that your company is interested in making a Trade Secret claim with respect to information in the MSDS 
sheet for Gas Perm 1000 in Ohio This relates to a fire at a (racking well pad in Monroe County Ohio I attached a 
guidance sheet that explains the process and rules applicable to Trade Secret Claims in Ohio You will need to make 
follow this m order to make a claim Please have someone in your company make a formal claim. Ann will call you or any 
other contact you identify to us tomorrow morning to answer questions or assist with your claim. 

Cynthia A. Hafner 
Chief Legal Counsel 
Ohio EPA 
50 W. Town St., Ste. 700 
P.O. Box 1049 
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Columbus Ohio 43216-1049 
614-644-2782 
614-644-3184 f 
614-562-5019 c 

Cindy hafner@epa ohio.aov 
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From: Fischbein, Ann <Ann Fischbein@epa ohio gov> 
Sent: Sunday, July 27, 2014 9 17 AM 
To: Root, Brian C <BRoot@mcguirewoods com> 
Subject: Trade Secret Follow-up question 

Brian: 
Has Halliburton claimed trade secret as to the constituents in GasPermlOOO to USEPA, ODNR, and/or Ohio's State 
Emergency Response Commission? If so, was the trade secret request granted? Thank you m advance for your prompt 
attention to this e-mail 
Best Regards, 
Ann 
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m •r«m: Billie.Suder@amwatercom 
nt: Wednesday, September 03, 2014 3 07 PM 

To: Root, Brian C. 
Subject: Re Halliburton- Trade Secret Notification 

Brian, 

The letter has been signed and will be placed in the mail to you later this afternoon 

Thanks, 
Bilhe 

• 
W E S T V I rt C I N I A 

AMLKICAN WATITR 

Billie J. Suder 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston, WV 26452 
Office: (304) 269-2006 x 4 , 

ternal. 7-257-1012 
: (304) 269-2232 

lobile: (304) 476-6228 
E-mail- Biliie.Suder@amwater.com 

^^obi 

"the test of success is not what you do when you're on top Success is how high you bounce when you hit 
bottom." General George S. Patton, Jr. 

From "Root, Brian C." <BRoot@mcQuirevwoods com> 
To "Billie Sudenaamwatef <Billie Sudef@amviater com>. 
Date 09/02/2014 05 26 PM 
Subject Halliburton Trade Seaet Notification 

Ms. Suder, 

Please see the attached letter that we discussed on the telephone earlier today. A hard copy will follow by overnight mail. 

% 
igards, 

rian 
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Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 
412 667.7959 (FAX) 
broot@mcQUirev'/oocls com 
wwwmcQuirewooclscom 
This e-mail may conlairi conBdenlial or privileged mlormahon If you are not Ihe intended recipieni, please advise by return e-mail and delete immediately without 
reading or forwarding to others. 
[attachment "20140902152722704.pdt" deleted by Billie Suder/WVAWC/AWWSC] 
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m: Root, Brian C <BRoot@mcguirewoods.com> 
It: Tuesday, September 02, 2014 5'25 PM 

To: Robert Francis@ky gov 
Subject: Halliburton. Trade Secret Notification 
Attachments: 20140902152734964 pdf 

Mr. Francis, 

Please see the attached letter that we discussed on the telephone earlier today. A hard copy will follow by 
overnight mail. 

Regards, 
Brian 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor «burgh, Pennsylvania 15222 

667.7935 (Direct Line) 
667 7959 (FAX) 

.broot(girr!c.quirewoods.com 
www.mequirewoodscom 

This e-mail may contain confidential or pnvileged information If you are not the intended recipient, please advise by return e-mail and delete immediately wthout 
reading or forwarding to others 
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McCuireWoods LLP 
625 Liberly Avenue, 23id Floor 

PiltsbutBh, PA 15222-3142 
PIrone. 412.667.6000 

Fax. 412.667,6050 
www.mcguirewnods com 

Brian C. Root 
Ditccf 412 667 7935 

)3RF\A/('X bnoonSmcguirewoodscom 
/jiS.! V /I. DirectFax: 412.667 7959 

September 2, 2014 

VIA E-iMAlL AND FEDERAL EXPRESS 

Robert Francis 
Branch ^ilanager, Environmental Response Branch, Kentucky Department for 
Environmental Protection 
Robert. Franci s@ky. gov 
Kentucky Department for Environmental Protection 
100 Minulcman Parkway 
Frankfort, KY 40601-616S 

Re: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Mr. Francis: 

1 wi-itc as counsel to Halliburton Company and to confum the telephone 
conversation that we had today. 

In response to the June 28 fire at the Eisenbarth Pad in Monroe,County, Halliburton 
disclosed the foimulation of its proprietary product GasPerm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed this proprietary formulation to ORSANCO and then 
ORSANCO disclosed this proprietary information to you and tlie Kentucky DEP. 

We write to confirm that you and the Kentucky DEP understand that Halliburton's 
di.sclosui'c of tills formulation to Ohio EPA was in confidence because this foimulation is a 
legally protected trade secret, and that, accordingly, the disclosures of it to ORSANCO and 
to the Kentucky DEP were also in confidence. The Ohio EPA lias reviewed the 
formulation for Ga.sPcrm 1000 and determined that it constitutes a trade secret. 

In light of the foregoing, wc ask that the Kentucky DEP confirm its obligation to 
maintain this fbi'miilation in confidence by execution of a copy of this letter. ORSANCO 
has already executed and returned a copy of a letter conflniiing the same with it as well. 
During our conversation, you stated that you did not share this formulation with anyone. 
However, if you did provide this infoimation to anyone else, please provide us wilhtlie 
names of any persons or entities to which the formula has been provided up until now. 
Please also advise me immediately of any request by any party for this infoimation witliout 
disclosing it to them. 

Ailnniii I Austin | 6alilmoi« | Biub&eb | Cb.iilollP | ChariouciVllie | rhioigo | Oall.i> | lluuiton j Jjcksonvllie | London 
Loi Angcleii | New Voik | Niiifolk | I'liKhuigb j R.ileigh ( KicbmnncI | Tysons Coinci | WasliMigloii, D.C, | Wllmlni>inn 
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September 2, 2014 
Page 2 

Please feel free to call me al 412.667.7935 if you have any questions related to this 
matter. 

We greatly appreciate your and the Kentucky DEP's prompt attention to this very 
important matter. 

Very truly yours. 

Brian C. Root 
McGuireWoods LLP 

nm FOREGOING IS CONFIRMED: 

Kentucky Depiuiment for Environmental Protection 

By: 
Print Name 

Its: 

Date. 
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From: Root, Brian C <BRoot@mcguirewoods.com> 
Sent: Friday, September 12, 2014 2-04 PM 
To: Robert Francis@ky gov 
Subject: Trade Secret Disclosure 

Mr. Francis, 

Halliburton continues to await the executed confirmation that the KY DEP will not disclose Halliburton's trade 
secret information tlnat it received from ORSANCO. During our telephone conversation on September 2, you 
stated that you were the only KY DEP representative that received Halliburton's trade secret information and 
that you did not disclose this information to anyone. 

As we discussed, Halliburton is willing to cooperate with the KY DEP in the most expeditious way possible to 
protect its valuable proprietary information, but absent the prompt cooperation from the KY DEP you stated 
would be forthcoming, it will be forced to act unilaterally. 

Please advise me of the KY DEP's position, or if counsel has been retained, have them contact me as soon as 
possible. 

Regards, 
Brian 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 
412.667.7959 (FAX) 
brooHSImcQuireMioods-Com 
wvDw.mcquirewoodscom 

This e-mail may contain conTidenbai or privileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwardtng to others 
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m: Francis, Robert (EEC) < Robert Francis@ky.gov> 
nt: Thursday, September 18, 2014 4 42 PM 

To: Root, Brian C 
Subject: RE: Halliburton: Trade Secret Notification 
Attachments: 20140918161003955.pdf 

Here you go. I am putting the hardcopy in the mail tonight and should go out tomorrow. Please advise if you need 
anything else. 
Thanks. 

Robert Francis, Branch Manager 
Kentucky Department for Environmental Protection 
Environmental Response Branch 
300 Fair Oaks Lane 
Frankfort, KY 40601 
24 HR Spill Reporting Hotline: 1-800-928-2380 
Office Phone: 502-564-2150 

From: Root, Brian C. \mailto:BRoot@mcGuirewQods.com1 
Sent: Tuesday, September 02, 2014 5:25 PM 
To: Francis, Robert (EEC) 
Subject: Halliburton: Trade Secret Notification 

Mr. Francis, 

Please see the attached letter that we discussed on the telephone earlier today. A hard copy will follow by 
overnight mail. 

Regards, 
Brian 

Brian C. Root 
;GuireWoods LLP 
5 Liberty Avenue, 23rd Floor 

Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 

Dill m 
HESI2285 
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412.667 7959 (FAX) 
bfoot@mcQUirewoods com 
www mcQuitewoods com 

This e-mail may contain conMential or pnvilBged information If you are not the intended recipient, please advise by return e-mail and delete immediately 
reading or fdnvarding to others 

wrtftou^jjjjjj^ 
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McCiiircWooihUP 
G2S Liberty Avenue, 23r(l Lloor 

Piltsburgli, PA 15227-3142 
Phone. 412 667.6000 

F,w 412 667.6050 
www nicguircwnods com 

Oriiiii C. Reel 
Direct-412 667 7<)3S Mcf^uii^i'Wcxins 'rsssnfs 

September 2,2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Robert Franci.s 
Branch Manager, Environmental itcsponsc Branch, Kentucky Dc]3artnicnt for 
Environmental Protection 
Robcrt.Francis@ky.gov 
Kentucky Department for Environmental Protection 
100 Minutcman Parkway 
Frankfort. KY 40601-6168 

Rc: Hallibiiilon GasPcnn 1000 Trade Secret Notification 

Dear Mr. Francis: 

I write as counsel to Halliburton Company and to confirm the telephone 
conversation that we had today. 

Fn response to the June 28 fire at the Eiscnbarth Pad in Moiiioe County, Halliburton 
disclosed the formulation of its proprietary product GasPenn 1000 to the Ohio El^A. 
Thereafter, the Ohio EPA disclosed this proprietary formulation to ORSANCO and'thcn 
ORSANCO disclo.scd this proprietary information to you and the Kentucky DEP. 

Wc write, to confirm that you and the Kentucky DEP understand that Halliburton's 
disclosure of this formulation to Ohio EPA was in confidence because this formulation is a 
legally protected tiadc secret, and .that, accordingly, the disclosures of it to ORSANCO and 
to the Kentucky DEP were also in confidence. The Ohio EPA has levicwed the, 
formulation for GnsPcrm 1000 and determined that it constitutes a trade secret. 

In light of the tbrcgoing, wc a.sk that the Kentucky DEP confirm its obligation to 
maintain this formulation in confidence by execution of a copy of this letter. ORSANCO 
has already executed and rcturncd a copy of a letter confirming the same with it as well. 
During our eonvcisation, you stated that you did not share this formulation with anyone. 
However, if you did provide this infoimation to anyone else, please provide us with the 
names of any persons or entities to which the formula has been provided ui3 until now. 
Please also advise me immediately of any request by any party for this infoimation without 
disclosing it to them. 

All.nnLt I Austin I O.tltinioic | Biusscls | Cb.iflo(tr | <.lt.iilollcsyillc | ('liic.igo | 0.ill.ts | Kousioii | J.icksonvilk 11 oiiclnii 
Lus Angeles I New Yoik | Nopfoik | Plllsbuigii | R.iloigh | Richninnd | Tysnin roiitei | \V«liington. O C | VYIiininiitoii 
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Please feel free to eall me at 412.667.7935 if you have any questions iclalccl to this 
matter. 

We greatly appreciate your and tire Kentucky DEP's prompt attention to this very 
important matter. 

Very truly yours, 

Brian C. Root 
McGuireWoocls LLP 

THE FOREGOING IS CONFIRMED: 

Kentucky Departmeiu for Enviroiuncntal Protection 

By: 
Print Name 

f's: I'l 

Date: Iff 
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rom: Root, Brian C. <BRoot@mcguirewdods.com> 
nt: Tuesday, September 02, 2014 5 23 PM 

To: 'stanthewaterman@yahoo.com' 
Subject: Halliburton' Trade Secret Notification 
Attachments: 20140902152746000.pdf 

Mr. States, 

Please see the attached letter that we discussed on the telephone last Friday. A hard copy will follow by 
overnight mail. 

Regards, 
Brian 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 

'ittsburgh, Pennsylvania 15222 
2.667.7935 (Direct Line) 
2.667.7959 (FAX) 

brootamcouirewoods com 
www.fncouirewoods.com 

This e-mail may contain oonTutenli^ or pnvileged informabon if you are not the mtendea reapient, please advise by return e-mail and (Mete i/n/nediate/y without 
reading or forwarding to others 
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McCuiraWboris LLP 
62S Liberty Avenue, 23rd Moor 

Pinsburgh, PA 15222-1142 
Phone- 412.667.6000 

Fax- 412.667 6050 
www mcguirewoodv torn 

Brian C. Root 
Dliect: 412 667-7935 

'( if Ur^t \f\k broot4fnicgiiiiewoodstom 
V W A 'II,Direct Fax; 412 667.79.S9 

September 2, 2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Stanley States 
.srantftewofennay)@vo/too cow 
6433 Forward Ave. 
Pittsburgh, PA 15217 

Rc: Halliburton GasPerm 1000 Trade Secret Notification 

Dcm- Ml". States: 

I wiite as counsel to Hallibui-lon Company and to confirm tlic telephone 
conversation that we had on August 29, 2014. 

In response to the June 28 fire at the Eisenbarlh Pad in Monroe County, HaJJibuiton 
disclosed the formulation of its proprietary product GasPerm 1000 to the Ohio EPA. 
i'hereafter, the Ohio EPA disclosed tliis proprietary fonnulation to ORSANCO and then 
ORSANCO disclosed this proprietary information to you. 

We write to conJlim that you understand that Halliburton's disclosure of this 
formulation to Ohio EPA was in confidence because this formulation is a legally protected 
trade secret, and that, accordingly, the disclosures of it to ORSANCO and to you were also 
in confidence. The Ohio EPA has reviewed the formulation for GasPerm 1000 and 
detcnnined that it constitutes a trade secret 

In light of the foregoing, we a.sk that you coniirm your obligation to maintain this 
fonnulation in confidence by execution of a copy of this lettei. ORSANCO has already 
executed and returned a copy of a letter confinrung the same with it as vycll. During our 
conversation, you stated that you did not share this fonnulation with anyone. However, if 
you did provide this information to anyone else, please provide us witli "the names of any 
persons or entities to which the rormula has been provided up until now. Please also 
advise me immediately of any request by any parly foi this information without disclosing 
it to tiiem. 

Please feel free to call me at 412 667.7935 if you have any questions related to this 
matter. 

All.inin I '\iiSlln I l3.-illlmoic | nrutspit j ( harloKi-1 C.lii)ilnllc<iiillc j Chlc.ieo j Dallav j lloinlni) | Inclnonville j lundtin 
Los Angeles | New Yo-k | Noifolk j PUisbiirgli j g-iieigh j Ridimuiin | I ysons C oiner j W.T:hlnglon, D.C (Wllmliiglon 
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Page 2 

We greatly appreciate your prompt attention to this very important matter-; 

Very ti'uly yours, 

Brian C. Root 
McGuireWoods LLP 

THE FOREGOING IS CONFIRMED: 

Stanley States 

Dale: 
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From: Root, Brian C. <BRoot@mcguirewoods.com> 
Sent: Tuesday, September 02, 2014 5:25 PM 
To: 'Robert Francis@ky gov" 
Subject: Halliburton Trade Secret Notification 
Attachments: 20140902152734964.pdf 

Mr. Francis, 

Please sec the attached letter that we discussed on the telephone earlier today. A hard copy will follow by 
overnight mail. 

Regards, 
Brian 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7935 (Direct Line) 
412.667.7959 (FAX) 
P.rootanit^uirewoods com 
www.mcauifievw)ods.com 

This e-mail may contain conTiaenlial or /mvileged information If you are not the intended recipient, please advise by return e-mail and delete immediately without 
reading or forwarding to others. 
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McCuircWoods LLP 
C25 Libeily Avenuu, 23rd Floor 

PlttlbuiRh, PA 15222-3142 
Phone 412 667.6000 

Fax- 412 667 60.50 
www mcguinewnods com 

Brian C. Root 
Dirucf 412 667.7935 Mt.i^UIRF Wcx >DS 

September 2, 2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Robert I'rancis 
Branch Manager, Environmental Response Branch, Kentucky Department for 
Environmental Protection 
Robcrt.Francis@ky.gov 
Kentucky Department for Environmental Protection 
100 Minutcman Parkway 
Frankfort, KY 40601-6168 

Rc: Halliburton GasPeim 1000 Trade Secret Notification 

Dear Mi*. Francis: 

1 write as counsel to Halliburton Company and to confirm the telephone 
conversation that we had today. 

In response to the June 28 fire at tlie Eiscnbarth Pad in Monroe County, Halliburton 
disclosed the fonnulatioii of its proprietary product GasPcrm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed this pioprielary formulation to ORSANCO and then 
ORSANCO disclosed this proprietary information to you and tlie Kentucky DEP. 

We write to confirm that you and the Kentucky DEP understand that Halliburton's 
disclosuro of this formulation to Ohio EPA was in confidence because this formulation is a 
legally protected trade secret, and that, accordingly, the disclosures of it to ORSANCO and 
to the Kentucky DEP were also in confidence. The Ohio EPA has reviewed the 
formulation for GasPcrm 1000 and determined tliat it constitutes a trade secret. 

In light of the foregoing, wc ask that the Kentucky DEP confirm its obligation to 
maintain this formulation in confidence by execution of a copy of this letter. ORSANCO 
has already executed and returned a copy of a letter confirming the same with it as well. 
During oui- conversation, you stated that you did not share this formulation with anyone. 
However, if you did provide this infomiation to anyone else, please provide us with tlic 
names of any persons or entities to which the formula has been provided up until now. 
Please also advise me immediately of any request by any pai1y for this information ivithout 
disclosing it to them. 

AII.1I1M I AiKtin I B,illlrnore | Bnjjsdk | CharioiiK | Chnilnltpsvillc | riiiaieo | Dallas | Houstcn | Jacksonville | London 
Los Angeles ( New >oi'k | Noifolk | Flttshuigl) | R.alPigh | Rlclimond I Tysons L oiiiei' | Wasliiiigunl, D.C. | Wilmington 
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September 2, 2014 
Page 2 

Please feel fiec to call me at 412.667.7935 if you have any questions related to this 
matter. 

We greatly appreciate your and the Kentucky DEP's prompt attention to this very 
important matter. 

Vci7 truly yoiu's. 

Brian C. Root 
McGuireWoods LLP 

THE FOREGOIHG IS CONFIRMED: 

Kentucky Department for Environmental Protection 

By: 
Print Name 

Its: 

Date: 
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rom: Root, Brian C. <BRoot@mcguirewoods conn> 
lent: Tuesday, September 02, 2014 5.26 PM 

To: 'Biltie.Suder@amwatercom' 
Subject: Halliburton: Trade Secret Notification 
Attachments: 20140902152722704.pdf 

Ms. Suder, 

Please see the attached letter that we discussed on the telephone earlier today. A hard copy wiU follow by 
overnight mail. 

Regards, 
Brian 

^il 

Brian C. Root 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 

ittsburgh, Pennsylvania 15222 
2.667.7935 (Direct Line) 

12.667.7959 (FAX) 
brootlSnieouirewoods com 
www.mcouirewoods com 

This e-mail may ooi^ain conMenlial or pnvilaged informalion. If you ara not the intended recipient, please advise by return e-mail and delete immedialely without 
reading or forwarding to others 
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McCuireWoods LLP 
«i25 Liberty Avenue, 23rd Floor 

I'lllnburyh, PA 15727-3142 
Phone 412 667 6000 

F.1*- 412 667 6050 
www incgiiirewouds com 

Rriaii C. Root 
DiiCCt 417.667.7935 McdDiRrAM'JODS brooi«nncguliewoods com 

Direct Fax 412 667 7950 

Septcmbei 2, 2014 

VIA E-MAIL AND FEDERAL EXPltESS 

Billic J. Suder 
Biltie.Siider@amwaier. com 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston, WV 26452 

Rc: Halliburton GasPcnn 1000 Trade Secret Notification 

Dear Ms. Suder: 

I write as counsel to Halliburton Company arid to confirm the telephone 
conversation that we had today. 

in response to the June 28 fire at the Eisenbaith Pad in Monroe County, Halliburton 
diseloscd the formulation of its proprietary product GasPeiiri 1000 to the Oliio EPA. 
Thereafter, the Oliio EPA disclosed this proprietary formulation to ORSANCO and then 
ORSANCO disclosed this proprietary information to you and West Virginia American 
Water. 

We write to confirm that you and West Virginia American Water understand that 
Halliburton's disclosure of this formulation to Ohio EPA was in confidence because this 
formulation is a legally protected trade secret, and that, accordingly, the disclosures of it to 
ORSANCO and to We.st Virginia American Water were also in confidence. ITie Ohio 
EPA has reviewed the formulation ibr GasPcnn 1000 and determined that it constitutes a 
trade secret. 

In light of the foregoing, we ask tliat West Virginia American Watci confirm its 
obligation to maintain this formulation in confidence by execution of a copy of this letter. 
ORSANCO has already executed and returned a copy of a letter confinning the same with 
it as well. During our conversation, you stated that you only forwarded MSDS infonnation 
to your colleagues and representatives from the West Viiginia Department of Health & 
Human Resources but you did not share GasPerm lOOO's proprietary formulation with 
anyone. However, if you did provide this formulation to anyone else, please provide us 

•i 
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with the names of any persons or entities to which the formula has been provided up until 
now. Please also advisle me immediately of any request by any party for tlus formulation 
without disclosing it to them. 

Please feel free to call me at 4)2.667.7935 ifyou have any questions related to this 
matter. 

Wc greatly appreciate your and West Virginia American Water's prompt attention 
to this very important matter. 

Very truly yours. 

toot 
McGuireWoods LLP 

THE FOREGOTNG IS CONFIRMED: 

West Virginia American Water 

By: 
Print Name 

Its: 

Date: 
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MeCliircWoodi LIP 
625 Liberty Avenue, 23rd Floor 

Pittsbuigh, PA 15222-3142 
Phone 412.667 6000 

Fox- 412 667.6050 
www mcguirewoodi.cDin 

Lconord I. A4ariu» 
Diiecl- 412.667.7987 McGUiREWCDDS '™DhMFSlT66779^^^ 

August 22,2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Jeny G. Schulte 
jschultel^rsanco.orn 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 KeUogg Avenue 
Cincinnati, OH 45230 

Re: Hallihurtori GasPerm 1000 Trade Secret Notification . 

Dear Mr. Schulte: 

I write as counsel to Halliburton Company and to confirm the detiuled message I 
left you this morning. 

We just learned that the Ohio EPA disclosed to you the formulation of Halliburton's 
proprietary product GasPerm 1000 in connection with the June 28 fire at the Eisenbarth 
Pad in Monroe Cotmty. 

We write to confirm that you and ORSANCO understand that Halliburton's 
disclosure of this formulation to Ohio EPA was in confidence because this formulation is a 
legally protected trade secret, and that, accordingly, the disclosure of it to ORSANCO was 
^so in confidence. The Ohio EPA is currently in the process of confirming the trade secret 
status of this formulation. 

In light of the foregoing, we ask that ORSANCO confirm its obligation to maintain 
this finmulation in confidence by execution of a copy of this letter and that you provide us 
with the names of any persons or entities to which &e formula has been provided up until 
now. Please also advise me immediately of any request by any party for this information 
without disclosing it to them. 

As I requested in my voiceraail, please call me at 412.973.8982 when you receive 
this mess^e so that we can discuss it further. 

Atlanta | Autiin | Baltimore | BruiuU | Charlonc | Charlotlewille | Chlciigo | Oallat J HouMon | Jackionvlllc j London 
lot AnjelB I New Votk | Norlinik 1 Pinsbursh) Raleigh | Richmond [ Tyioni Comer j Wa»hington, n.C | Wilmington 
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We greatly appreciate your and ORSANCO's prompt attention to this very 
important matter. 

Very truly yours, 

Leonard J. Marsico 
McGuireWoods LLP 

UM/jab 

cc: Ann Fischbein (by e-mail at Ann Fischbein(S).eDa. ohio. gov) 
- Cynthia Haflier (by e-mail at Cvnihia.Hafner(SleDa ohio.eov) 

John Crist 0y e-mail at John. CrisllSlepa. ohio. gov! 

THE FOREGOING IS CONFIRMED: 

ORS; 

By:' 

Its: ^ ^^ 
Print Name 

Date: 9/i7//V 
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From: 
Sent: 
To: 
Subject: 
Attachments: 

Billie Suder@amwater com 
Tuesday, September 02, 2014 11:21 AM 
Root Brian C. 
Fw: MSDS for BE 9 
BE 9 pdf 

Follow Up. Flag: 
Flag Status: 

Follow up 
Flagged 

WEST VI KG INI A 
AMERICAN WATER 

Billie J. Suder 
Manager, Water duality & Environmental Compliance 
West Virginia American Water 
1243 US.Highway 19 South 
Weston. WV 26452 
Office: (304) 269-2006 x 4 
Internal: 7-257-1012 • 
FM: (304) 269-2232 
Mobile:-(304) 476-6228 
E-mail: .Blllie.Suder@amwater.com 

'The test of success is not what you do when you're on top. Success is how high you bounce when you hit 
bottom." General George S. Patton, Jr 

— Forwarded by Billie Suder/WVAWC/AWWSC on 09/02/2014 11 20 AM — 

From. Billie Suder/WVAWC/AWWSC 
To Jeffrey L MclntyreWVVAWOAWWSC, Mar* W LeChevaliier/WQ/CORP/AWWSC, Matthew J Coreon/ADMlN/CORP/AWWSC@AWW, 
Waltef.M.lvev(Slwtf.Qov. I 
Dale- 07/02/2014 10-30 AM 
Subject. Fw MSDS for BE 9 

Additional information from ORSANCO 

WEST VIRGINIA 
AMERICAN WAVER 

Billie J Suder 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
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r/ m 
Weston, WV 26452 
Office. (304) 269-2006 x 4 
Internal 7-257-1012 
FAX. (304) 269-2232 

obile: (304) 476-6228 
;-mail- Billie.Suder@amwater com 

'The test of success is not what you do when you're on top. Success is how high you bounce when you hit 
bottom " General George S. Patton, Jr 

• Forvwarded by Billie Suder/WVAWC/AWWSC on 07/02/2014 10.29 AM • 

Froin Jeriy Schulte <lschulle@ofsanco orQ> 
To: Jeriy Scbulte <iscbulte@oisaneo ofo>. Sandfa.Jobnsonia)amwatef com. Ashland Water <monkaa74@vahoo.com>. Russell Water - Frank Stephenson 
<russellwaterDlant(aamail.com>. Ryan Watts <irontonwater@sbcolobal net>. Portsmouth Water <lab@Dost ci nortsmouth.oh.us>. Laura Roberts 
<xena@zoomnet.nel>. Portsmouth Water - Sam Sutherland <SSulherlandi5)Dortsmouthoh ora>. Portsmouth Water <fakersiS)oost.ci Portsmouth oh.us>. Maysville 
Water - Greg England <mavsvillewlpiaQmail com>. Jeff Vogt <Jeff.Voatiaaevw.cineinnaii-oh aov>. Mana Meyer <Mana.Mever@Qca«w.clncinnati-oh aov>. Rich 
Stuck <Riehard StucktSlQCww cincinnab-oh QOV>. Vema Arnette <VemaAmettB(aQcww.eincinnati-oh.aov>. Renea Lohmann <Renea Lohmannigtctncww rcc orQ>. 
Billie.Suder@amwater com. Jack Wang <iwano(S)lwckv.com>. Rengao Song <rsona<aiwckv com>. Nicole Estes <nestes<atlviickv com>. 
Cc Mike Sherron <Michael Sherromaeoa.state oh us>. "Eggert, Michael" <Mlchael.EaQert(aieDa.ohio.aov>. Bill Toomey <Willlam.J Toomev@vw oov>. 
"Roney, Julie (EEC)" <Julie Ronev@kv aov>. Jim Mehl <iim.mehl@epa state.oh.us>. Mike Dorsey <Mike.H.Dorsevtawv oov>. Peter Tennant 
<ptennant(aioi^nco.on3>. Lisa Cochran <lcochrania)orsanoo.oro>. Jason Heath <iheath<atorsanco.OfO>. Melissa Mann <mmann(a)oisanco.orQ>. Travis Luncan 

Date 07/02/2014 09 08 AM 
Subject- FW' MSGS for BE 9 

•I. lerry G. Schulte 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 Kellogg Ave. 
Cincinnati, Ohio 45230 
www.orsanco.ore 
www.facebook.com/ORSANCO 
Office: 513.231.7719 ext 104 
Mobile: 513.260.8249 

HESI2301 
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MATERIAL SAFETY DATA SHEET 
Product Trade Name: BE-9 

Revision Date; 16-Apr-2014 

|1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 1 

Product Trade Name: ' BE-9 
Synonyms: None 
Chemical Family: Solution 
Application: Biocide 

Manufacturer/Supplier Halliburton Energy Services, Inc. Manufacturer/Supplier 
PC Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone: (281) 575-5000 

Prepared By Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail: fdunexchem@halliburton.com 

i2. COMPOSITION/INFORMATION ON INGREDIENTS 1 

Substances CAS Number PERCENT fw/wl ACGIH TLV-TWA OSHA PEL-TWA 
fributyl tetradecyl phosphonium 
chloride 

81741-28-8 5-10% iNct applicable iNoi applicable 

|3. HAZARDS IDENTIFICATION 1 

Hazard Overview May cause eye and skin burns. May cause respiratory irritation. May be harmful if 
swallowed May be harmful if inhaled 

|4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen. Get medical attention 

Wash with soap and water. Get medical attention if irritation persists. Remove 
contaminated clothing and launder before reuse Remove contaminated shoes 
and discard. 

In case of contact, or suspected contact, immediately flush eyes with plenty of 
water for at least 15 minutes and get medical attention immediately after flushing. 

If swallowed, do NOT induce vomiting. Give victim two glasses of water, Call a 
physician immediately Never give anything by mouth to an unconscious person. 

Not Applicable 

BE-9 
Page 1 of G 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignition Temperature (C): 
Flammabllity Limits in Air - Lower (%): 

- Flammability Limits In Air - Upper (%): 

Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

Special Protective Equipment 
for Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

Water fog, carbon dioxide, foam, dry chemical 

Decomposition in fire may produce toxic gases. Do not allow runoff to enter 
waterways. Use water spray to cool fire exposed surfaces. 

Full protective clothing and approved self-contained breathing apparatus required 
for fire fighting personnel. 

Health 3, Flammability 0, Reactivity 0 
Health 3, Flammability 0, Physical Hazard 0 , PPE F 

|6. ACCIDENTAL RELEASE MEASURES" 

Personal Precautionary 
Measures 

Environmental Precautionary 
Measures 

Procedure for Cleaning / 
Absorption 

Use appropriate protective equipment. 

Prevent from entering sewers, watenvays, or low areas 

Isolate spill and stop leak where safe. Contain spill with sand or other inert 
materials. Scoop up and remove 

|7. HANDLING AND STORAGE 

Handling Precautions 

Storage Information 

Avoid contact with eyes, skin, or clothing. Wash hands after use Launder 
contaminated clothing before reuse Do NOT consume food, dnnk, or tobacco in 
contaminated areas 

Store in a cool well ventilated area. Keep container closed when not in use Store 
away from direct sunlight. Store in a dry location. Store in a manner to prevent 
commingling with incompatible materials. Store away from alkalis Store away 
from reducing agents 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls 

Respiratory Protection 

Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation. 

If engineering controls and work practices cannot keep exposure below 
occupational exposure limits or if exposure is unknown, wear a NIOSH certified, 
European Standard EN 149, AS/NZS 1715.2009, or equivalent respirator when 
using this product Selection of and instruction on using all personal protective 
equipment, including respirators, should be performed by an Industrial Hygienist or 
other qualified professional. 

Dust/mist respirator (N95, P2/P3) 
BE-9 

Page 2 of 6 
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Hand Protection 

Skin Protection 

Impervious rubber gloves. Neoprene gloves Polyvinylchloride gloves. 

Wear impervious protective clothing, including boots, gloves, lab coat, apron, ram 
jacket, pants or coverall, as appropriate, to prevent skin contact 

Eye Protection Chemical goggles; also wear a face shield if splashing hazard exists. 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMIfcAL PROPERTIES 

Physical State: Liquid 
Color: Clear colorless 
Odor: slight 
PH: 6-8 
Specific Gravity @ 20 C (Water=1): 0 95-1.00 
Density @ 20 C (tbs./galion): 8.12 
Bulk Density @ 20 C (Ibs/ft3): Not Determined 
Boiling Point/Range (F): 212 
Boiling Point/Range (C): 100 
Freezing Point/Range (F): Not Determined 
Freezing Point/Range (C): Not Determined 
Vapor Pressure @ 20 C-(mmHg): Not Determined 
Vapor Density (Air=1): Not Determined 
Percent Voiatiles: Not Determined 
Evaporation Rate (Butyl Acetate=1): Not Determined 
Solubility in Water (g/100ml): Miscible 
Solubility in Solvents (g/IOOmI): Not Determined 
VOCs (ibs./gallon): Not Determined 
Viscosity, Dynamic @ 20 C (centipoise): Not Determined 
Viscosity, Kinematic @ 20 C (centistokes): 55-65 
Partition Coefficient/n-Octanpl/Water: < 3 
Molecular Weight (g/mole): Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data; 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Reducing agents. Strong alkalis. 

Chlorine. Phosphorus acids Carbon monoxide and carbon dioxide. 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation 

Sympotoms related to exposure 
Acute Toxicity 

BE-9 
Page 3 of 6 
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# 

Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

May cause respiratory irritation. May be harmful if inhaled. 
May cause eye burns 
May cause skin burns Harmful if absorbed through the skin 
May be harmful if swallowed 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are chronic 
health hazards. 

Substances I.D50 Oral LD50 Oerinal LC50 Inhalation 
Tributyl tetradecyl 
phosphonium chloride 

|81741-28-8 " < 2000 mg/kg (Rat) r^o data available 0 9 mg/L (Rat) 

12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxicitv Product 
Acute Fish-Toxicity: 

Acute Crustaceans Toxicity: 
Acute Algae Toxicity: 

LC50- (96 hour) 0 46 mg/L (Oncorhynchus mykiss) 
LC50 (96 hour) 0.06 mg/l (Lepomis macrochims) 
LC50: (96 hour) 0.58 mg/l (fish) 
TLM96 1.6 mg/i (Crangon crangon) TLM48 0 025 mg/l (Daphnia magna) 
Not determined 

Substances CAS Number. . Toxicity to Algae Toxicity to Fish Toxicity to 
Microorganisms 

Toxicity to Invertebrates 

Fnbutyl tetradecyl 
Jhosphonium chloride 

81741-28-8 No information available LC50(96h)- 0.46 mg/L 
(Qnctwrtiynchus mykiss) 

LC50(96h; 0 06 mg/L 
(Lepomis macrochirus) 

No information available ECS0(48h)."0 025 mg/L 
(Daptmia magna) 
TLMdtf. 1 8 mg/L 

(Crangon crangon) 

12.2 Persistence and degradability 
No information available 

12.3 Bioaccumulative potential 
No information available 

12.4 Mobility in soil 
No information available 

12.5 Results of PBT and vPvB assessment 
No information available 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 
incineration recommended in approved incinerator according to federal, state, and 
local regulations. -

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

US DOT 
UN Number: UN2922 

BE-9 
Page 4 of 6 
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UN Proper Shipping Name: Corrosive Liquid, Toxic, N.O 8. (contains Tributyl Tetradecyl Phosphonium 
Chloride) 

Transport Hazard Class(es): 8 
Subsidiary Hazard: (6 1) 
Packing Group: II 
NAERG: NAERG154 

US DOT Bulk 
DOT (Bulk) Not Applicable 

Canadian TDG ulO 
UN Number: UN2922 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N.O 8 (contains Tnbutyl Tetradecyl Phosphonium 

Chlonde) 
Transport Hazard Class(es): 8 
Subsidiary Hazard: (6.1) 
Packing Group: II 

iMDG/IMO 
UN Number: UN2922 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N.0.8. (contains Tributyl Tetradecyl Phosphonium 

Chloride) 
Transport Hazard Class(es): 8 
Subsidiary Hazai^: (6.1) 
Packing Group: II 
EMS: Em8 F-A, 8-B 

lATA/ICAO 
UN Number: UN2922 
UN Proper Shipping Name: Corrosive Liquid, Toxic, N 0.8. (contains Tnbutyl Tetradecyl Phosphonium 

Chlonde) 
Transport Hazard Ciass(es): 8 
Subsidiary Hazard: (6.1 j 
Packing Group: II 

Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code Not applicable 
Special Precautions for User None 

Labels: Corrosive 
Toxic 

lis. REGULATORY INFORMATION 

US Regulations 

US TSCA inventory All components listed on inventory or are exempt 

EPA SARA Title III Extremely Not applicable 
Hazardous Substances 

EPA SARA (311,312) Hazard Acute Health' Hazard 
Class 

EPA SARA (313) Chemicals This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

EPA CERCLA/Superfund Not applicable 
Reportable Spill Quantity 

BE-9 
Page 5 of 6 
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EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

if product becomes a waste, it does NOT meet the criteria of a hazardous waste 
as defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply 

Does not apply. 

Does not apply. 

All components listed on inventory or are exempt 

D1A Very TOXIC Materials 
E Corrosive Material 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this SOS 
Section 15. Regulatory Information 

Additional information 

Disclaimer Statement 

For additional information on the use of this product, contact your local Halliburton 
representative. 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335. 

This information is furnished without warranty, expressed or implied, as to 
accuracy or completeness. The information is obtained from various sources 
including the manufacturer and other third party sources. The information may not 
be valid under all conditions nor if this material is used in combination with other 
materials or in any process Final determination of suitability of any material is the 
sole responsibility of the user 

*"END OF MSDS*** 

BE-9 
Page 6 of 6 
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From: 
Sent: 
To: 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Billie.Suder@amwater.coHn 
Tuesday, September 02, 2014 11:20 AM 
Root, Brian C. 
Fw: Monroe County - Statoil Incident - MSDS Information 
MSDS - LGC-36UC pdf, MSDS - SP Breaker pdf; MSDS - Hydrochloric Acid.pdf; MSDS -
LCA-1 pdf; MSDS - Gas Perm 1000 pdf; MSDS - PR 66 pdf, MSDS - BE 9.pdf; MSDS - BC 
140 pdf; MSDS - #2 Diesel pdf, MSDS - WG36 pdf 

Follow up 
Flagged 

Mr. Root, 

Per our conversation: 

Jeffrey Mclntyre 304-340-2000 

Mark LeChevallier 856-727-6106 

Matthew Corson 856-309-4561 

Walter Ivey 304-356-4272 

JD Douglas 304-356-4306 

Regards, 
Billie 

WeST VI.RCINIA 
AMERICAN WATLR 

BillieJ Suder 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston, WV 26452 
Office: (304) 269-2006 x 4 
Internal: 7-257-1012 
FAX- (304) 269-2232 
Mobile- (304) 476-6228 
E-mail: Billie.Suder@amwater.com 

'The test of success is not what you do when you're on top Success is how high you bounce when you hit 
bottom." General George S Patton, Jr 
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- Forviiarded by Billie SuderAWVAWC/AWWSC on 09/02/2014 11 15 AM — 

ram Billie Suder/WVAWC/AWWSC 
0 Jeffrey L Mclnlyie/WVAWC/AWWSC, Mark W LeChevallier/WQ/CORP/AWWSC. Matthew J Corson/ADMIN/CORP/AWWSC@AWW. 

Walter M.lveviglwv gov, i d douolasfiiwv gov. 
Date 07/02/2014 10 27 AM 
Subject Pw Monroe County - Statoil Incident - MSGS Intormation 

Additional information from ORSANCO - MSDS sheets for chemicals on site. 

• 
WEST VIRGINIA 

AMtRICAN WA'I LR 

Billie J. Suder 
Manager. Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston. WV 26452' 
Office- (304) 269-2006 x 4 
Internal; 7-257-1012 
FAX: (304) 269-2232 
Mobile: (304) 476-6228 
E-mail: Billie.Suder@amwater.com 

•r he test of success is not what you do when you're on top. Success is how high you bounce when you hit 
bottorn." General George S Patton. Jr 

-- Forwarded by Billie Suder/WVAWC/AWWSC on 07/02/2014 10 26 AM • 

From Jerry Schulte <isehulte@orsanco oro> 
To: Jerry Schulte <jschulte@or5anco ora>. Sandra Johnson@amwatercom. Ashland Water <monkB874ia>vahoo com>. Russell Water - Frank Stephenson 
<njssellwatemlant@omail.oom>. Ryan Watts <irontonwateriasbeglobal.net>. Portsmouth Water <lab(SlDost ci oortsmouth.oh us>. Laura Roberts 
<xenafl>zqomnet net>. Portsmouth Water - Sam Sutherland <SSutherlandlS>Dortsmouthoh.oro>. Portsmouth Water <rakers@Post cl Portsmouth oh us>. Maysville 
Water - Grisg England <3nnavsvillewtp@gmail.com>. Jeff Vogt <Jeff.Voot(a>ocww cine!nnati-oh oov>. Mana Meyer <Maria.Mever@oeww cincinnati-oh aov>. Rich 
Stuck <Richard.Stuek(aiocww eincinnati-oh oov>. Vema Arnette <Vema AmetteOocww cineinnaii-oh oov>. Renea Lohmann <Renea LohmannlScincvwv rcc org>. 
Billie.S"ude"r(aiarhwater com. Jack Wang <lwana@lwckv.com>. Rengao Song <rsonQ@lwckv com>. Nicole Estes <nestes(iailwckv com>. 
Cc Mike Sherron <Michacl.Sherroniaiepa state oh us>. "Eggert. Michael" <Michael Eooerttaeoa Ohio gov>. Bill Toomey <William J Toomeviawv.gov>. 
"Roney, Julie (EEC)" <Julie.Ronev(a>kv.oov>. Jim Mehl <iim mehltaeoa state oh us>. Mike Dorsey <Mike H Dorsev@wv QOV>. Peter Tennant 
<Dtennant<S)orsanco ora>. Lisa Cochran <lcochran@orsanco oro>. Jason Heath <iheath@orsanco ora>. Meiissa Mann <mmann<a)orsanco ora>. Travis Luncan 

Date 07/02/2014 09 08 AM 
Subject. FW Monroe County-Statoil Incident-MSDS Information 

Jerry G. Schulte 
anager, Source Water Protection and Emergency Response 
io River Valley Water Sanitation Commission, ORSANCO 

5735 Kellogg Ave 
Cincinnati, Ohio 45230 

HESI2309 
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Jww.orsancQ.org 
vww.facebook.conn/ORSANCO 
Office: 513 231.7719 ext 104 
Mobile: 513.260.8249 

# 

i 
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HALLBBU^TQN 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: LGC-36 UC 

Revision Date: 14-Feb-2013 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemicai. Famiiy: 
Application; 

Manufacturer/Supplier 

Prepared By 

LGC-36 UC 
None. 
Blend 
Liquid Gel Concentrate 

Halliburton Energy Services; Inc 
P O Box 1431 
Duncan. Oklahoma 73536-0431 
Emergency telephone. (281) 575-5000 

Chemical Compliance 
Telephone. 1 -580-251-4335 
e-mail: fdunexchem@halliburton com 

12. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
Hydrotreated light petroleum 
distillate 

B4742-47-8 pO- 60% Not applicable Not applicable 

3uar gum 3000-30-0 130 - 60%- lOfnq/m' 15 mg/m' 

13. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye, skin, and respiratory irritation. May cause headache, dizziness, and 
other central nervous system effects May cause allergic respiratory reaction May be 
harmful if swallowed. 

|4. FIRST AID MEASUREF 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen Get medical attention 

In case of contact, immediately flush skin with plenty of soap and water for-at least 15 
minutes Get medical attention. Remove contaminated clothing and launder before 
reuse 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if irritation persists. 

Do not induce vomiting. Slowly dilute-with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 
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Is. HRE FIGHTING MEASURE^ 

Flash Point/Range (F): 180 
Flash Point/Range (C): 82 
Flash Point Method: COC 
Autoignition Temperature (F): Not Determined 
Autoignitlon Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper {%): Not Determined 

Fire Extinguishing Media Carbon Dioxide, Dry Chemicals, Foam 

Special Exposure Hazards Use water spray to cool fire exposed sur^ces. Closed containers may explode in 
fire. Decomposition in fire may produce toxic gases. 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 1, Flammability 2, Reactivity 0 
HMIS Ratings: Health 1, Flammability 2, Physical Hazard 0 

16. ACCIDENTAL RELEASE MEASURE 

Personal Precautionary Measures Use appropriate protective equipment 

Environmental Precautionary Prevent from entering sewers, waterways, or low areas. 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe. Contain spill with sand or other inert materials 
Absorption Scoop up and remove 

7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands after 
use. Launder contaminated clothing before reuse 

Storage Information Store away from oxidizers Store in a cool well ventilated area Keep from heat, 
sparks, and open flames Keep container closed when not in use. Product has a 
shelf life of 24 months 

18. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas 
without good cross ventilation. 

Respiratory Protection If engineering controls and work practices cannot keep exposure below occupational 
exposure limits or if exposure is unknown, wear a NIOSH certified, European 
Standard EN 149, or equivalent respirator when using this product. Selection of and 
instruction on using all personal protective equipment, including respirators, should 
be performed by an Industnal Hygienist or other qualified professional 

Not normally needed But if significant exposures are possible then the following 
respirator is recommended. 
Organic vapor respirator with a dust/mist filter (A2P2/P3) 

Hand Protection Impervious rubber gloves 

Skin Protection Normal work coveralls 

Eye Protection Chemical goggles; also wear a face shield if splashing hazard exists 
LGC-36 uc 
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other Precautions Eyewash fountains and safety showers must be easily accessible. 

19. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (IbsmS): 
Boiling PointfRange (F): 
Boiling Point/Range (C): 
Freezing Point/Range <F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/100ml); 
VOCs (lbs./gallon): 
Viscosity, Dynamic @,20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
Off white 
Mild hydrocarbon 
65-75 
1 086 
9 05 
Not Determined 
392 
200 
Not Determined 
Not Determined 
<0 15 
Not Determined 
Not Determined 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Ho. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

Keep away from heat, sparks and flame 

Strong oxidizers 

Carbon monoxide and carbon dioxide. 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Eye or skin contact, inhalation 

May cause respiratory irritation. May cause allergic respiratory reaction. May cause 
chemical pneumonia May cause central nervous system depression including 
headache, dizziness, drowsiness, incoordination, slowed reaction time, slurred 
speech, giddiness and unconsciousness 

Skin Contact 

Eye Contact 

May cause skin irritation Causes drying of the skin 

May cause eye irritation. 
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Ingestion Irritation of the mouth, throat, and stomach Aspiration into the lungs may cause 
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up 
blood and pneumonia, which can be fatal. May cause central nervous system 
depression including headache, dizziness, drowsiness, musculai weakness, 
incoordination, slowed reaction time, fatigue blurred vision, slurred speech, 
giddiness, tremors and convulsions 

Aggravated Medical Conditions Skin disorders 

Chronic EffectsfCarcinogenicity No data available to indicate product or components present at greater than 1% are 
chronic health hazards 

Other Information None known 

Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity: Not determined 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degiadability Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: ' Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations. 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 
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DOT 
Not restricted 

DOT (Bulk) 
Not restricted in accordance with the terms and conditions of 49 CFR 173 120(b)(3) 

Canadian TOG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restncted 

Other Transpoitetion information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

US TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SAP_A (311,312) Ha2ard 
Class 

All components listed on Inventory or are exempt. 

Not applicable 

Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLAfSuperfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

This product does not contain a toxic chemical for routine annual Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

The California Proposition 65 regulations apply to this product. 

One or more components listed 

One or more components listed 

One or more components listed. 

All components listed on inventory or are exempt 
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WHMIS Hazard Class B3 Combustible Liquids 
D2B TOXIC Materials 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Infohnation For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or Implied, as to accuracy 
or completeness. The Information is obtained from various sources Including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material Is used In combination with other materials or in any 
process. Final determination of suitability of any material is the sole responsibility of 
the user 

*"END OF MSDS*** 

LGC-36 UC 
Page 8 of 6 

HESI2316 



HALLiBURTOlM 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: SP BREAKER 

Revision Date: 20-Dec-2012 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Applicatibri: 

Manufacturer/Supplier 

Prepared By 

SP BREAKER 
None 
Oxidant 
Breaker 

Halliburton Energy Services 
P.O Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone- (281) 575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail; fdunexchem@halliburton com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances 
ISodium persulfate 

CAS Number 
[7775-27-1 

PERCENT 
160-100% 

ACGiH TLV-TWA OSHA PEL-TWA 
Not applicable |0 1 mg/m' 

3. HAZARDS IDENTIFICATION 

Hazard Overview May cause allergic skin and respiratory reac«on May cause eye irntation. Oxidizer. 

% FIRST AID MEASURES 

Inhaiab'on 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove from area to fresh air Get medical attention if respiratory irritation 
develops or if breathing becomes difficult 

Wash with soap and water Get medical attention if irritation persists 

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes 
and get medical attention if irritation persists. 

Oo not induce vomiting Slowly dilute with 1 -2 glasses of wiater or milk and seek 
medical attention Never give anything by. mouth to an unconscious person! 

Not Applicable 
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5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autolgnition Temperature (F): Not Determined 
Autoignltion Temperature (C): Not Detemmned 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Oxidizer May ignite combustibles Decomposition in fire may produce toxic gases 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA^tlngs: Health 1, Flammability 0, Reactivity 1 
HMIS Ratings: Health 1, Flammability 0, Physical Hazard 1 

|6. ACCIDENTAL RELEASE MEASURES 

Personal Precautionary Measures Use appropriate protective equipment. Avoid creating and breathing dust 

Environmental Precautionary Prevent from entenng sewers, waterways, or low areas. 
Measures 

Procedure for Cleaning / Scoop up and remove. 
Absorption 

(7. HANDLING AND STORAGE ~ 

Handling Precautions Avoid contact with eyes, skin, or clothing Avoid creating or inhaling dust. Avoid dust 
accumulations 

Storage Inforrnation Store away from combustibles Store in a cool well ventilated area. Keep container 
closed when not in use Product has a shelf life of 12 months 

[8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area Localized ventilation should be used to control dust 
levels 

Respiratory Protection Dust/mist respirator (N95, P2/P3) 

Hand Protection Butyl rubber gloves 

Skin Protection Rubber apron 

Eye Protection Dust proof goggles 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Powder 

Color: White 
Odor: Odorless 
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19. PHYSICAL AND CHEMICAL PROPERflES" 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Pensity @ 20 C (tbs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/100ml): 
Solubility in Solvents (g/100ml): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

6 
2 47 
Not Determined 
84 3 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
35 
Not Determined 
Not Determjned 
Not Determined 
Not Determined 
Not Determined 
238 1 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable' 

Will Not Occur 

Avoid contact with readily oxidizable materials. 

Avoid halogens. Contact with acids. Strong alkalis Combustible materials' 

Oxides of sulfur Oxygen. Sulfuric acid. 

Not Applicable 

111. TOXICOLOGICAL INFORMATION" 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Eye or skin contact, inhalation. 

May cause allergic respiratory reaction 

May cause an allergic skin reaction. 

May cause eye irritation 

Irritation of the mouth, throat, and stomach. 

Aggravated Medical Conditions Lung disorders 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are 
chronic health hazards. 

Other Information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

None known 

LD50 895 mg/kg (Rat) 

LD50 > 10000 mg/kg (Rabbit) 
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inhalation Toxicity: Not determined 

Primary irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

|12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Readily biodegradable 

Bio-accumulation Not determined 

Ecotoxicological information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity-.Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging This bag may contain residue of a hazardous material. Some authorities may 
regulate such containers as hazardous waste. Dispose of container according to 
national or local regulations. 

114. TRANSPORT INFORMATION 

Land Transportation 

DOT 

UN15Q5,SodiU(n Persulfate. 5 1, lU 
NAERG 140 

Canadian TDG 
Sodium Persulfate, 5 1, UNI505, 

ADR 

UNl505,Sodium Persulfate, 5 1,1 

Air Transportation 

ICAO/IATA 
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UN1505.Sodium Persulfate, 5 1, III 

Sea Transportation 

IMDG 

UN1505.Sodium Persulfate, 5 1, III 
EmS F-A, S-Q 

Other Transportation Information 

Labels: Oxidizer 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt. 

Not applicable 

Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

This product does not contain a toxic chemical for routine annual 'Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable. 

If product becomes a waste, it does meet the criteria of a hazardous waste as 
defined by the US EPA, because of. 

Ignitability D001 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed do not apply to the California Proposition 65 Regulation 

One or more components listed 

One or more components listed. 

One or more components listed 

All components listed on inventory or are exempt 

C Oxidizing Materials 
D28 TOXIC Materials 

116. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 
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Additional Information For additional information on the use of this product, contact your local Halliburton 
representative. 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is fumished without warranty, expressed or implied, as to accuracy 
or completeness. The information is obtained from various sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process. Final determination of suitability of any material is the sole responsibility of 
the user. 

"*ENDOF MSDS"* 
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: HYDROCHLORIC ACID 10-30% 

. Revision Date: 19-Apr-2012 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application:' 

Manufacturer/Supplier 

Prepared By 

HYDROCHLORIC ACID 10-30% 
None 
Inorganic acid 
Solvent 

Halliburton Energy Services 
P O. Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone' (281) 575-5000 

Chemical Compliance 
Telephone' 1-580-251-4335 
e-mail; fdunexchem@halliburton.com 

12. COMPOSITION/INFORMATION ON INGREDIENTS" 

Substances 
Nvdrochlonc acid 

CAS Number 
17647-01-0 

PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
110-30% PPPm ISppm 

13. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye, skin, and respiratory bums. May be harmful if swallowed. 

14. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferiably 
mouth-to-mouth If breathing is difficult give oxygen Get medical attention. 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes Get medical attention Remove contaminated clothing and launder before 
reuse. 

In case of-contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention Immediately after flushing 

Do not induce vomiting. Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 

HYDROCHLORIC ACID 10-30% 
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5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoignition Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards May form explosive mixtures with strong alkalis Decomposition in fire may produce 
toxic gases Reaction with steel and certain other metals generates flammable 
hydrogen gas Do not allow runoff to enter waterways. 

Special Protective Equipment for ̂ ull protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters , fire fighting personnel 

NFPA Ratings: Health 3. Flammability 0, Reactivity 1 
HMIS Ratings: Health 3, Flammability 0, Reactivity 1 

16. ACCIDENTAL RELEASE MEASURE 

Personal Precautionary Measures Use appropriate protective equipment 

Environmental Precautionary Prevent from entering sewers, waterways, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe Contain spill with sand or other inert materials. 
Absorption Neutralize to pH of S-6 Scoop up and remove 

17. HANDLING AND STORA^ 

Handling Precautions Avoid contact with eyes, skin, or clothing Avoid breathing vapors Wash hands after 
use. Launder contaminated clothing before reuse 

Storage Information Store away from alkalis. Store in a cool well ventilated area Keep container closed 
when not in use. 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection Acid gas respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Full protective chemical resistant clothing. Rubber boots 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Liquid 

HYDROCHLORIC ACIO 10-30% 
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19, PHYSICAL AND CHEMICAL PROPERfil^ 
Color: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (IbsfftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1); 
Percent Volatiies: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOml): 
Solubility in Solvents (g/IOOml): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centistokes): 
Partition Coefficient/n-Octanol/Water 
Molecular Weight (g/mole): 

Clear colorless 
Pungent acrid 
08 
1 16 
9 66 
Not Determined 
230 
110 
-50 
-46 
26 
Not Determined 
35 
Not Determined 
Soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
36 5 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong alkalis 

Flammable hydrogen gas Chlorine Hydrogen sulfide 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Aggravated Medical Conditions 

Chronic Effects/Carcinogenicity 

Other Information 

Toxicity Tests 

Oral Toxicity: 

Dermal Toxicity: 

Eye or skin contact, inhalation 

Causes severe respiratory irritation 

May cause skin burns 

May cause eye burns 

Causes bums of the mouth, throat and stomach. 

Skin disorders 

Prolonged, excessive exposure may cause erosion of the teeth 

None known 

Not determined 

Not determined 
HYDROCHLORIC ACID 10-30% 
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Inhalation Toxicity: 

Primary Irritation Effect: 

Carcinogenicity 

Genotoxicity: 

Reproductive I 
Developmental Toxicity: 

LC50 3124 ppm/1 hr (Rat) 

Not determined 

Not determined 

Not determined 

Not determined 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) 

Persistence/Degradability 

Not determined 

Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Aigae Toxicity: Not detennined 

Chemical Fate Information 

Other information 

Not determined 

Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method 

Contaminated Packaging 

Disposal should be made in accordance with federal, state, and local regulations 

Follow all applicable national or local regulations. 

114. TRANSPORT INFORMATION 

Land Transportation 

DOT 

UNI 789,Hydrochlonc Acid Solution, 8, II 
RQ (Hydrochloric Acid - 2273 kg ) 
NAERG 157 

Canadian TDG 
Hydrochloric Acid Solution, 8, UNI 789, II 

ADR 

UNI789,Hydrochloric Acid Solution, 8, II 

Air Transportation 

ICAO/IATA 

UNI789,Hydrochloric Acid Solution, 8, II 
HYDROCHLORIC ACID 10-30% 
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RQ (Hydrochloric Acid - 2273 kg.) 

Sea Transportation 

IMOG 

UN1789,Hydrochloric Acid Solution, 8, II 
RQ (Hydrochloric Acid - 2273 kg ) 
EmS F-A, S-B 

Other Transportation Information 

Labels: Corrosive 

115., REGULATORY INFORMATION 

US Regulations 

US TSCA inventory 

EPA SARA Title ill Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372). 

EPA Reportable Spill Quantity Is 1592 Gallons based on Hydrochloric, acid (CAS: 
7647-01-0) 

If product becomes a waste. It does meet the criteria of a h^ardous viaste as 
defined by the US EPA, because of 

Corroslvity D002 

California Proposition 65 

MA Right-to-Khow Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL inventory 

WHMIS Hazard Class 

All components listed do not apply to the California Proposition 65 Regulation 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt 

E Corrosive Material 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

HYDROCHLORIC ACID 10-30% 
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Additional information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Material Safety Data Sheet for this or other Hallibunon 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or impiied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitabiiity of any material is the sole responsibility of 
the user. 

***END OF MSDS"* 
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HALLBBUPiTeBM 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: LCA-1 

Revision Date: 22-Jul-2011 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

LCA-1 
None 
Organic hydrocartxin 
S'olverrt 

Halliburton Energy Services, Inc. 
P.O. Box 1431 
Duncan, Oklahoma 73536-0431 ' 
Emergency Telephone: (281) 575-5000 

Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail 1dunexchem@halliburton.com 

|2. COMPOSITION/INFORMATION ON INGREDIENfs" 

Substances 
IParaffiriic solvent 

CAS Number PERCENT ACGIHTLV-TWA OSHA PEL-TWA 
[Not applicable I 160-100% iNot applicable 

3. HAZARDS IDENTIFICATION 

Hazard Overview . May cause eye, skin, and respiratory imtation. May cause headache, dizziness, and 
other central nenous system effects. May be harmffil if swallowed. Combustible. 

4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

ingestion 

Notes to Physician 

If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult give oxygen. Get medical attention' 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes. Get medical attention. Remove contaminated clothing and launder before 
reuse. 

Immediately flush eyes with large amounts of water for at least 30 minutes. Seek 
prompt medical attention. 

Get medical attention! If vomiting occurs, keep head lower than hips to prevent 
aspiration 

Not Applicable 
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5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): 176 
Flash Point/Range (C); 80 • 
Flash Point Method: PMCC 
Autoignitlon Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower {%): 0.5 
Flammability Limits in Air - Upper (%): 4.9 

Fire Extinguishing Media Carbon Dioxide, Dry Chemicals, Foam. 

Special Exposure Hazards Use water spray to cool lire exposed surfaces Closed containers may explode in lire 
Decomposition In tire may produce toxic gases 

Special Protective Equipment for Full protective clothing and appro^ed self-contained breathing apparatus required for fire 
Fire-Fighters fighting personnel. 

NFPA Ratings: Health 1, Flammability 2, Reactivity 0 
HMiS Ratings: Hearth 1, Flammability 2, Physical Hazard 0 . PPE* X 

6. ACCIDENTAL RELEASE MEASURES 

Personal Precautionary Measures Use appropnate protective equipment. 

Environmental Precautionary Prevent from entering sewers, watenivays, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe. Remove ignition sources and work with non-
Absorption sparking tools. Contain spill with sand or other inert materials. Scoop up and 

remo«. 

7. HANDLING AND STORAGE 

Handling Precautions Avoid breathing vapors. Avoid breathing mist. Wash hands after use. Launder 
contaminated clothing before reuse. Avoid contact with eyes, skin, or clothing 
Ground and bond containers when transferring from one container to another 

Storage Information Store away from oxidizers. Store in a cool well ventilated area Keep from heat, sparks, 
and open flames. Keep container closed when not m use. Product has a shelf life of 24 
months. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas without 
good cross ventilation. 

Respiratory Protection If engineenng controls and work practices cannot keep exposure below occupational 
exposure limits or if exposure is unknown, wear a NIOSH certified, European Standard 
EN 149, or equivalent respirator when using this product. Selection of and instruction . 
on using all personal protective equipment, including respirators, should be performed 
by an industnal Hygienist or other qualified professional. 

Not normally needed. But if significant exposures are possible then the following 
respirator is recommended-
Organic vapor respirator with a dust/mist filter 

Hand Protection Impervious rubber gloves 

Skin Protection Normal work coveralls 

LCA-1 
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Eye Protection 

Ottier Precautions 

Chemical goggles, also wear a ^ce shield if splashing hazard exists. 

Eyewash fountains and safety showers must be easily accessible. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lb&/gallon): 
Bulk Density @ 20 C (ibsfftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs/gallon): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (cen'tistokes): 
Partition Coefflcientfn-bctanol/Water: 
Molecular Weight (g/moie): 

Liquid 
Clear colorless 
Hydrocarbon 
Not Detemiined 
0.813 
6.68 
Not Determined 
392 
200 
-49 
-45 
0.3 
7.1 
Not Determined 
Not Determined 
Insoluble 
Not Determined 
Not Determined 
Not Determined 
3.04 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

Keep away from heat, sparks and flame. 

Strong oxidizers. 

Carbon monoxide and carbon dioxide. 

Not Applicable 

In. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Eye or skin contact. Inhalation. 

May cause respiratory irritation- May cause chemical pneumonia. May cause central 
nervous system depression Including headache, dizziness, drowsiness, incoordination, 
slowed reaction time, slurred speech, giddiness and unconsciousness. 

Skin Contact 

Eye Contact 

Causes drying of the skin. May cause moderate skin irritation. 

May cause eye imtation 
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Ingestion Irritation of the mouth, throat, and stomach Aspiration into the lungs may cause 
chemical pneumonitis including coughing, difficulty breathing, wheezing, coughing up 
blood and pneumonia, which can be fatal. May cause central nervous system 
depression including headache, dizziness, drowsiness, muscular weakness, 
incoordination, slowed reaction time, fetigue blurred vision, slurred speech, giddiness, 
tremors and convulsions 

Aggravated Medical Conditions Skin disorders. Eye ailments. Respiratory disorders 

Chronic Effects/Carcinogenicity The full refining history is known and it can be shown that the production substance is 
not carcinogen, therefore the classification as a carcinogen need not apply 

Other Information None known. 

Toxicity Tests 

Oral Toxicity: LD50- > 2000 mg/kg (Rat) 

Dermal Toxicity: LD50- > 2000 mg/kg (Rabbit) 

Intra lation Toxicity; Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumulation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity: Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 
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DOT 
Not restncted 

DOT (Bulk) 
Not restncted in accordance with the terms and conditions of 49 CFR 173 120(b)(3). 

Canadian TDG 
Not restncted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

La be is None 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

All components listed on inventory or are exempt 

Not applicable 

EPA SARA (311,312) Hazard Class Acute Health Hazard 
Fire Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

Califbmia Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMiS Hazard Class 

This product does not contain a toxic chemical for routine annual Toxic Chenilcal 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the cntena of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the Califomia Proposition 65 Regulation. 

Does not apply 

Does not apply 

Does not apply. 

All components listed on inventory or are exempt. 

B3 Combustible Liquids 
D2B TOXIC Matenals 
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16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Materia) Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy or 
completeness. The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under all 
conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitability of any material is the sole responsibility of 
the user 

•"END OF IMSDS"* 
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HESI2335 

NON- RESPONSIVE



HESI2336 

NON- RESPONSIVE
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NON- RESPONSIVE
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NON- RESPONSIVE
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NON- RESPONSIVE
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HALLIBURTON 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: FR-66 

Revision Date: 14-Feb-2013 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

FR-66 
None 
Blend 
Friction Reducer 

Halliburton Energy Services 
PO Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone: (281) 575-5000 

Chemical Compliance 
Telephone; 1-580-251-4335 
e-mail: fdunexchem@halliburton.com 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
iHydrotreated light petroleum 
JdistiJliate 

34742-47-8 10-30% Not applicable Not applicable 

|3. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye Irritation May be harmful if swallowed 

4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air If not breathing give artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen Get medical attention. 

Wash with soap and water Get medical attention if irritation persists Remove 
contaminated clothing and launder before reuse 

In case of contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention immediately after flushing. 

Get medical attention) If vomiting occurs, keep head lower than hips to prevent 
aspiration 

Not Applicable 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): > 200 
Flash Point/Range (C): > 93 
Flash Point Method: PMCC 
Autoignition Temperature (F): >419 
Autoignition Temperature (C): >215 
Flammability Limits in Air - Lower (Vo): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases Use water spray to cool fire exposed 
surfaces 

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 1, Flammability 0, Reactivity 0 
HMIS Ratings: Health 1, Flammability 0, Physical Hazard 0 , PPE C 

K ACCIDENTAL RELEASE MEASURES 

Personal Precautionary Measures Use appropriate protective equipment 

Environmental Precautionary Prevent from entering sewers, watenways, or low areas 
Measures 

Procedure for Cleaning I Isolate spill and stop leak where safe Contain spill with sand or other inert materials 
Absorption Scoop up and remove 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands after 
use Launder contaminated clothing before reuse Material is slippery underfoot 
Avoid breathing mist 

Storage Information Store away from oxidizers Keep container closed when not in use Store in a cool, 
dry location Store in a well ventilated area Keep from freezing. Product has a shelf 
life of 6 months 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

Respiratory Protection Not normally needed But if significant exposures are possible then the following 
respirator is recommended 
Organic vapor respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Rubber apron 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fountains and safety showers must be easily accessible 
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\9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (Ibs/ftS): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatiles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOml): 
VOCs (Ibs./gall6n): 
Viscosity, Dynamic @ 20 C (centipoise): 
Viscosity, Kinematic @ 20 C (centlstokes): 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
White 
Sweet hydrocarbon 
Not Determined 
1 06 
8 83 
65 4 
Not Determined 
Not Determined 
< 14 
<-10 
Not Determined 
Not Determined 
50 
Not Determined 
Partially soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong oxidizers. 

Oxides of nitrogen Carbon monoxide and carbon dioxide. Chlonne • 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Skin Contact 

Eye Contact 

Ingestion 

Eye or skin contact, inhalation 

Inhalation of mist or heated vapors may cause respiratory irritation 

May cause skin defatting with prolonged exposure. 

May cause moderate eye irritation 

Aspiration into the lungs may cause chemical pneumonitis including coughing, 
difficulty breathing, wheezing, coughing up blood and pneumonia, which can be fatal 

Aggravated Medical Conditions None known 

Chronic Effects/Carcinogenicity 

Other information 

No data available to indicate product or components present at greater than 1% are 
chronic health hazards 

None known 
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Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity: Not determined 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

112. ECOLOGICAL INFORMATION 

Mobility (Water/Soil/Air) Not determined 

Persistence/Degradability Not determined 

Bio-accumuiation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations. 

Contaminated Packaging Follow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 
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ICAO/IATA 
Not restncted 

Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

Labels: None 

o 

115. REGULATORY INFORMATION 

US Regulations 

US TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

Cafifbmia Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed on inventory or are exempt 

Not applicable 

None 

This product does not contain a toxic chemical for routine annual 'Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste as 
defined by the US EPA 

All components listed do not apply to the California Proposition 65 Regulation. 

One or more components listed 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt 

Un-Controlled 

o 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 

FR-66 
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Disclaimer Statement This information is furnished without warranty, expressed or implied, as to acxxjracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources. The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitability of any material is the sole responsibility of 
the user 

"*END OF MSGS*" 
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MATERIAL SAFETY DATA SHEET 
Product Trade Name: BE-9 

Revision Date: 16-Apr-2014 

|1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemicai Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

BE-9 
None 
Solution 
Biccide 

Halliburton Energy Services, Inc. 
P.O. Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone: (281) 575-5000 

Chemical Compliance 
Telephone: 1-580-251-4335 
e-mail: fdunexchem@halliburton.com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT (w/w) ACGIH TLV-TWA OSHA PEL-TWA 
Tnbutyi tetradecyl pnosphonium 81741-28-8 15-10% Not applicable Not applicable 
chloride 1 

|3. HAZARDS IDENTIFICATION 

Hazard Overview May cause eye and skin bums. May cause respiratory irritation May be harmfui if 
swallowed. May be harmful if inhaled 

|4. FIRST AID MEASURET 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

if inhaled, remove to fresh air. if not breathing give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult give oxygen Get medical attention 

Wash With soap and water Get medical attention if irritation persists Remove 
contaminated clothing and launder before reuse. Remove contaminated shoes 
and discard. 

In case of contact, or suspected contact, immediately flush eyes with plenty of 
water for at least 15 minutes and get medical attention immediately after flushing 

If swallowed, do NOT induce vomiting Give victim two glasses of water. Call a 
physician immediately Never give anything by mouth to an unconscious person 

Not Applicable 
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|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F); 
Flash Point/Range (C): 
Flash Point Method: 
Autoignition Temperature (F): 
Autoignltlon Temperature (C): 
Flammability Limits in Air - Lower (%): 
Flammability Limits in Air - Upper (%): 

Not Determined 
Not Detei mined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

Fire Extinguishing Media 

Special Exposure Hazards 

Special Protective Equipment 
for Fire-Fighters 

NFPA Ratings: 
HMIS Ratings: 

Water fog, carbon dioxide, foam, dry chemical 

Decomposition in fire may produce toxic gases. Do not ailow runoff to enter 
waterways. Use water spray to cool fire exposed surfaces. 

Full protective clothing and approved seif-contairied breathing apparatus required 
for fire fighting personnel. 

Health 3, Flammability 0, Reactivity 0 
Health 3, Flammability 0, Physical Hazard 0 , PRE: F 

|6. ACCIDENTAL RELEASE MEASURE 

Personal Precautionary 
Measures 

Environmental Precautionary 
Measures 

Procedure for Cleaning / 
Absorption 

Use appropriate protective equipment 

Prevent from entering sewers, waterways, or low areas 

Isolate spill and stop leak where safe. Contain spill with sand or other inert 
materials. Scoop up and remove 

|7. HANDLING AND STORAGE 

Handling Precautions 

Storage Information 

Avoid contact with eyes, skin,.or clothing. Wash hands after use. Launder 
contaminated clothing before reuse. Do NOT consume food, drink, or tobacco in 
contaminated areas. 

Store in a cool well ventilated area. Keep container closed when not iii use Store 
away from direct .sunlight. Store in a dry location. Store in a manner to'prevent, 
commingling with incompatible materials. Store away from alkalis. Store away 
from reducing agents. 

EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls 

Respiratory Protection 

Use in a well ventilated area Local exhaust ventilation should be used in areas 
without good cross ventilation 

If engineering controls and work practices cannot keep exposure below 
occupational exposure limits or if exposure is unknown, wear a NiOSH certified, 
European Standard EN 149, AS/NZS 1715:2009, or equivalent respirator when 
using this product Selection of and instruction on using all personal protective 
equipment, including respirators, should be perforrtied by an Industrial Hygienist or 
other qualified professional. 

Dust/mist respirator. (N95, P2/P3) 
BE-9 
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Hand Protection 

Skin Protection 

Eye Protection 

Other Precautions 

Impervious rubber gloves. Neoprene gloves. Polyvmylchlorlde gloves 

Wear Impervious protective clothing, including boots, gloves, lab coat, apron, rain 
jacket, pants or coverall; as-appropriate, to prevent skin contact. 

Chemical goggles, also wear a face shield if splashing hazard exists. 

Eyewash fountains and safety showers must be easily accessible 

|9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: 
Color: 
Odor: 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gaIion): 
Bulk Density @ 20 C (Jbs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Alr=1): 
Percent Voiatlles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI): 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 0 (centipoise): 
Viscosity, Kinematic @20 C (centistokes): 
Partition Coefflclent/n-Octanol/Water: 
Molecular Weight (g/mole): 

Liquid 
Clear colorless 
Slight 
6-8 
0.95-1 00 
8.12 
Not Determined 
212 
100 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Miscible 
Not Determined 
Not Determined 
Not Determined 
55-65 
<3 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Reducing agents. Strong alkalis 

Chlorine Phosphorus acids. Carbon monoxide and carbon dioxide 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation. 

Sympotoms related to exposure 
Acute Toxicity 
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Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

May cause respiratory irritation May be harmful if inhaled 
May cause eye burns 
May cause skin bums Harmful if absorbed through the skin 
May be harmful if swallowed 

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are chronic 
health hazards 

Substances CAS Number IJJSOOral LO50 Dermal LC50 Inhalation 
rributyl tetradecyl 
jh'osphonium chloride 

81741-28-8 < 2000 mg/kg (Rat) No data available 0 9 mg/L (Rat) 

12. ECOLOGICAL INFORMATION 

Ecotoxicbiogical information 

Ecotoxicitv Product 
Acute Fish Toxicity: 

Acute Crustaceans Toxicity: 
Acute Algae Toxicity: 

LC50: (96 hour) 0.46 mg/L (Oncorhynchus mykiss) 
LC50 (96 hour) 0 06 mg/l (Lepomis macrochirus) 
LC50 (96 hour) 0.58 mg/l (fish) 
TLM96' 1 6 mg/l (Crangon crangon) TLM48 0 025 mg/l (Daphnia magna) 
Not determined 

Substances CAS Number Toxicity to Algae Toxicity to Fish Toxicity to 
Microorganisms 

roxicity to invertebrates 

rributyl tetradecyl 
itTOsphoniumcWoride 

81741-26-8 No information available LC50(96h). 0 46 mg/L 
(Onchoftiynctuis mykiss) 

LC50(96h| 0 06 mg/L 
(Lepomis macrechirus) 

No information available EC50(48h). 0 025 mg/L 
(Daptuua magria) 
TLM96" 1.6 mg/L 

(Crangon crangon) 

12.2 Persistence and degradability 
No information available 

12.3 Bioaccumulative potential 
No information available 

12.4 Mobiiity In soil 
No information available 

12;"5 Results of PBT and vPvB assessment 
No information available. 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal iViethod Disposal should be made in accordance with federal, state, and local regulations. 
Incineration recommended in approved incinerator according to federal, state, and 
local regulations 

Contaminated Packaging Fotiow all applicable national or local regulations 

14. TRANSPORT INFORMATION 

US DOT 
UN Number: UN2922 
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UN Proper Shipping Name: Corrosive Liquid, Toxic, N O 8 (contains Tributyl Tetradecyl Phosphonium 
Chloride) 

Transport Hazard Class(es): 8 
Subsidiary Hazard: (6 1) 
Packing Group: 11 
NAERG: NAERG154 

US DOT Bulk 
DOT (Buik) 

Canadian TDG ulO 

Not Applicable 

UN Number: 
UN Proper Shipping Name: 

UN2922 
Corrosive Liquid, Toxic, N.O 8 (contains Tributyl Tetradecyl Phosphonium 
Chloride) 

Transport Hazard Class(es): 8 
Subsidiary Hazard: (6.1) 
Packing Group: II 

iMDG/iMO 
UN Number: 
UN Proper Shipping Name: 

UN2g22 
Corrosive Liquid, Toxic, N.O 8. (contains Tributyl Tetradecyl Phosphonium 
Chlonde) 

Transport Hazard Ciass(es): 8 
(6.1) Subsidiary Hazard: 

Packing Group: 
EMS: 

iATA/ICAO 

II 
Em8 F-A, 8-B 

UN Number: 
UN Proper Shipping Name: 

UN2g22 
Corrosive Liquid, Toxic, N 0.8. (contains Tributyl Tetradecyl Phosphonium 
Chloride) 

Transport Hazard Class(es): 8 
(G1) Subsidiary Hazard: 

Packing Group: II 

Transport in bulk according to Annex H of MARPOL 73/78 and the IBC Code Not applicable 
Special Precautions for User None 

Labels: Corrosive 
Toxic 

15. REGULATORY INFORMATION 

US Regulations 

us TSCA Inventory 

EPA SARA Title III Extremely 
Hazardous Substances 

All components listed on inventory or are exempt 

Not applicable 

EPA SARA (311,312) Hazard 
Class 

Acute Health Hazard 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) , 

Not applicable. 
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EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

If product becomes a waste, it does NOT meet the critena of a hazardous waste 
as defined by the US ERA. 

All components listed do not apply to the California Proposition 65 Regulation 

Does not apply 

Does not apply. 

Does not apply 

All components listed on inventory or are exempt. 

D1A Very TOXIC Materials 
E Corrosive Material 

|16. OTHER iNFORMAtiOir 

The following sections have been revised since the last issue of this SOS 
Section 15 Regulatory Information 

Additional information 

Disclaimer Statement 

For additional information on the use of this product, contact your local Halliburton 
representative. 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335. 

This information is furnished without warranty, expressed or implied, as to 
accuracy or completeness The information is obtained from various sources 
including the manufacturer and other third party sources. The information may not 
be valid under all conditions nor if this material is used in combination with other 
materials or in any process. Final determination of suitability of any rraterial is the 
sole responsibility of the user 

***END OF MSDS*** 
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HALLIBURTaN 

MATERIAL SAFETY DATA SHEET 
Product Trade Name: 

Revision Date: 

BC-140 
20-Dec-2012 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Appiication: 

ManufactureWSupplier 

Prepared By 

BC-140 
None 
Blend 
Crosslinker 

Halliburton Energy Services 
PO Box 1431 
Duncan. Oklahoma 73536-0431 
Emergency Telephone (281)575-5000 

Chemical Compliance 
Telephone 1-580-251-4335 
e-mail' fdunexchem@halliburton.com 

12. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT ACGIH TLV-TWA OSHA PEL-TWA 
iMonoethanolamine borate 26038-87-9 130 - 60% Not applicable Not applicable 
lEthylene qlycol 107-21-1 110-30% 100 ma/m' 50 Dpm CEIL 

i3. HAZARDS IDENTIFICATiorir 

Hazard Overview May cause eye, skin, and respiratory irritation May cause headache, dizziness, and 
other central nervous system effects May be harmful if swallowed. May cause birth 
defects Repeated overexposure may cause liver and kidney effects 

FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably 
mouth-to-mouth If breathing is difficult give oxygen. Get medical attention 

In case of contact, immediately flush skin with plenty of soap and water for at least 15 
minutes Get medical attention Remove contaminated clothing and launder before 
reuse 

In case of contact, or suspected contact, immediately flush eyes with plenty of water 
for at least 15 minutes and get medical attention immediately after flushing 

Do not induce vomiting. Slowly dilute with 1-2 glasses of water or milk and seek 
medical attention Never give anything by mouth to an unconscious person 

Not Applicable 

BC-140 
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Is. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Determined 
Flash Point/Range (C): Not Determined 
Flash Point Method: Not Determined 
Autoigriltioh Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammabllity Limits in Air - Lower (%): Not Determined 
Flanimabillty Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical 

Special Exposure Hazards Decomposition in fire may produce toxic gases. 

.Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for 
Fire-Fighters fire fighting personnel 

NFPA Ratings: Health 2, Flammabllity 0, Reactivity 0 
HMIS Ratings: Health 2, Flammabllity 0, Physical Hazard 0 

^TACCIDENTAL RELEASE MEASURES 

Personal Precautionary Measures Use appropriate protective equipment. 

EnvirpnmentarPrecautionary Prevent from entering sewers, watenways, or low areas 
Measures 

Procedure for Cleaning / Isolate spill and stop leak where safe. Contain spill with sand or other inert materials. 
Absorption Scoop up and remove. 

# 
7. HANDUNG AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands after 
use. Launder contaminated clothing before reuse 

Storage Information Store away from oxidizers Store in a cool well ventilated area. Keep container 
closed when not in use Product has a shelf life of 36 months 

|8. EXPOSURE eONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas 
without good cross ventilation. 

Respiratory Protection ' Organic vapor respirator 

Hand Protection Impervious rubber gloves 

Skin Protection Rubber apron 

Eye Protection Chemical goggles, also wear a face shield if splashing hazard exists 

Other Precautions Eyewash fbuntains and safety showers must be easily accessible 

i9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical State: Liquid 
Color: Dark green 
Odor: Mild 

BC-140 
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|9. PHYSICAL AND CHEMICAL PROPERTIES 
pH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./galion}: 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Voiatil^: . 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/100ml): 
Solubility in Solvents (g/100ml): 
VOCs (Ibs./gallon): 
Viscosity, Dynamic @ 20 C (centlpoise): 
Viscosity, Kinematic @ 20 C (centistokes); 
Partition Coefficient/n-Octanol/Water: 
Molecular Weight (g/moie): 

7.28 
1 17-1 2 
9 75-10.0 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Soiubie 
Not Determined 
Not betemnined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

10. STABILITY AND REACTIVITY 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Wiii Not Occur 

None anticipated 

Strong oxidizers Dehydrating agents. 

Toxic fumes Carbon monoxide and carbon dioxide. 

Not Applicable 

11. TOXICOLOGICAL INFORMATION 

Principle Route of Exposure 

Inhalation 

Eye or skin contact, inhalation 

May cause respiratory irritation. May cause central nervous system depression 
including headache, dizziness, drowsiness, incoordination, slowed reaction time, 
slurred speech, giddiness and unconsciousness 

Skin Contact 

Eye Contact 

Ingestion 

Aggravated Medical Conditions 

Chronic Effects/Carcinogenicity 

Other information 

May cause skin irritation. 

May cause severe eye irritation 

Irritation of the mouth, throat, and stomach. May cause abdominal pain, vomiting, 
nausea, and diarrhea May cause heart, kidney and brain disorders 

Skin disorders Eye ailments Liver and kidney disorders. 

Prolonged or repeated exposure may cause kidney damage. Prolonged or repeated 
exposure may cause'liver, heart, blood and brain damage Prolonged or repeated 
exposure may cause reproductive system damage. Prolonged or repeated exposure 
may cause embryo and fetus toxicity 

None known. 
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Toxicity Tests 

Oral Toxicity: Not determined 

Dermal Toxicity: Not determined 

Inhalation Toxicity: Not determined 

Primary Irritation Effect: Not determined 

Carcinogenicity Not determined 

Genotoxicity: Not determined 

Reproductive / Not determined 
Developmental Toxicity: 

12. ECOLOGICAL INFORMATION 

Mobility {Water/Soii/Ai.-} Net determined 

Persistence/Oegradability Not determined 

Bio-accumuiation Not determined 

Ecotoxicological Information 

Acute Fish Toxicity: Not determined 
Acute Crustaceans Toxicity:Not determined 
Acute Algae Toxicity: Not determined 

Chemical Fate Information Not determined 

Other Information Not applicable 

13. DISPOSAL CONSIDERATIONS 

Disposal Method Disposal should be made in accordance with federal, state, and local regulations 

Contaminated Packaging Follow all applicable national or local regulations. 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 
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ICAO/IATA 
Not restricted 

Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

US TSCA Inventory 

EPA SAiyV Title III Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

All components listed on inventory or are exempt 

Not applicable 

Acute Health Hazard 
Chronic Health Hazard 

EPA SARA (313) Chemicals This product contains toxic chemical(s) listed below which is(are) subject to the 
reporting requirements of Section 313 of Title III of SARA and 40 CFR Part 372" 
Ethylene Glycol//107-21-1 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian OSL inventory 

WHMIS Hazard Class 

EPA Reportable Spill Quantity is 1674 Gallons based on Ethylene glycol (OAS' 107-
21-1) 

If product becomes a waste, it does NO'I meet the criteria of a hazardous waste as 
defined by the US EPA. 

All components listed do not apply to the California Proposition 65 Regulation 

One or more components listed. 

One or more components listed 

One or more components listed 

All components listed on inventory or are exempt. 

D1A Very TOXIC Materials 
D2B Toxic Materials 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this MSDS 
Not applicable 

BC-140 
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Additional Information For additional information on the use of this product, contact your local Halliburton 
representative. 

For questions about the Material Safety Data Sheet for this or other Halliburton 
products, contact Chemical Compliance at 1-580-251-4335 

Disclaimer Statement This information is fumished without warranty, expressed or implied, as to accuracy 
or completeness The information is obtained from various sources including the 
manufacturer and other third party sources The information may not be valid under 
all conditions nor if this material is used in combination with other materials or in any 
process Final determination of suitability of any matenal is the sole responsibility of 
the user. 

***END OF MSDS"* 
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Severn Trent Laboratories P 72837 D 79038 Page 19 

MSDS 
Definition 
of terms 

Materia! Safety Data Sheet for #2 Diesel 

1. Chemical Product 

MSDS Number: U7770 

MSDS Date: 01-31-99 

Product Name: #2 Diesel Fuel 

24 Hour Emergency Phone: (210) 979-8346 
Transportation Emergencies: Call Chemtrec at 1-800-424-9300 

MSDS Assistance (210)592-4593 

Distributors Name and Address: 
T.W. Brown Oil Co., Inc. 
1857 Knoll Drive 
Ventura. Califomia 93003 

Chemical Name:#2 Diesel Fuel Gas Number: 68476-34-6 

Synonyms/Common Names: This Material Safety Data Sheet applies to the following 
product descriptions for Hazard Communication purposes only. Technical specifications 
vary greatly depending on the product, and are not reflected in this document Consult 
specification sheets for technical information. 

California Air Resources Board (Garb) Diesel Fuel- On-road, Off-Road, Tax 
Exempt blends 
Premium Diesel Fuel- lx)w-Sulfur, High-sulfur, On-Road, Off-Road, Tax 
Exempt blends 
#2 Distillate- Low-Sulfur, High-sulfur, On-Road, Off-Road; Tax Exempt blends 
#2 Diesel Fuel- Low-Sulfur, High-sulfur, On-Road, Off-Road, Tax Exempt blends 
#2 Fuel Oil- Low-Sulfur, High-sulfur, On-Road, Off-Road, Tax Exempt blends 

2. Comppsltion. Information Qn Ingredients 

Product Use: This product is intended for use as a fuel in engines and heaters 
designed for diesel fuels, and for use in engineered processes Use In other 
applicatlions may result In higher exposures and require additional controls, such as 
local exhaust ventilation and personal protective equipment 

Description: #2 Diesel is a complex mixture of hydrocarbons from a variety of 
chemical processes blended to meet standardized product specifications Composition 
varies greatly and includes C9 to C20 hydrocarbons with a boiling range of about 325-
675 degrees F The following is a non-exhaustive list of common components, typical 
percentage ranges in product, and occupational exposure limits for each 

Component or Malenal Name % CAS Number ACGIH Limits 
TLV-STEL-Units 

OSHA Exposure Limits 
PEL-STEL-C/P~ Units 

Cat cracked distillate, light 0-100 64741-69-9 100 - NA - mg/m3 N/A - N/A - N/A - N/A 

Hydrotreated distillate, middle 0-100 64742-46-7 100 - NA - mg/m3 N/A - N/A - N/A -1- N/A 
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iHvdrolneated distillate. Iiatit II 0-100 II 64742-47-8 1 100~NA-ma/m3 N/A - N/A - N/A - N/A 1 

ICas oil, light II 0-100 II 64741-44-2 f 100 - NA ~ mg/m3 N/A - N/A - N/A •-N/A 1 

3. Hazards identification 

Health Hazard Data: 

1. The major effect of exposure to this product is giddiness, headache, central nervous 
system depression; possible irritation of eyes, nose, and lungs, and dermal irritation. 
Signs of kidney and liver damage may be delayed. Pulmonary irritation secondary to 
exhalation fo solvent. 

2. NIOSH recommends that whole diesel engine exhaust be regarded as a potential 
occupational carcinogen. Follow OSHA and NSHA rules where diesel engine exhaust 
fumes may be generated. 

3. A life time skin painting study by the American Petroleum Institute has shown that 
similar naphtha products with a boiling range of 350-700 degrees F usually produce 
skin tumors and/ or skin cancers in laboratory mice. Only a weak to moderate response 
occurred. The effect to humans has not been determined. 

4. Positive results at 2 0 ml/kg and 6.0 ml/kg noted in mutagenesis studies via in-vivo 
bone marrow cytogenetics assay in rats. 

5. Kerosene is classified as a severe skin irritant. Mutation data has been reported for 
kerosene products. Hydrotreated kerosene is listed as being probably carcinogenic to 
humans with limited evidence in humans and sufficient evidence iri experimental 
animals. 

Hazards of Combustion Products: carbon monoxide and carbon dioxide can 
be found in .the combustion products of this product and other forms of hydrocarbon 
combustion. Carbon monoxide in moderate concentrations can cause symptoms of 
headache, nausea; vomiting, increased cardiac output, and confusion. Exposure to 
higher concentrations of carbon monoxide can cause loss of consciousness, heart 
damage, brain damage, and/or death. Exposure to high concentrations of carbon 
dioxide can cause simple asphyxiation by displacing availiable oxygen Combustion of 
this and other similar matenals should only be carried out in well ventilated areas 

<Home Next >1 
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MATERIAL SAFETY DATA SHEET 
Product Trade Name: WG-36 GELLING AGENT 

Revision Date: 07-0ct-2013 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Trade Name: 
Synonyms: 
Chemical Family: 
Application: 

Manufacturer/Supplier 

Prepared By 

WG-36 GELLING AGENT 
None 
Polysaccharide 
Gelling Agent 

Halliburton Energy Services 
P O Box 1431 
Duncan, Oklahoma 73536-0431 
Emergency Telephone (281) 575-5000 

Chemical Compliance 
Telephone- 1-580-251-4335 
e-mail: fdunexchem@halliburton.com 

|2. COMPOSITION/INFORMATION ON INGREDIENTS 

Substances CAS Number PERCENT fw/w) ACGIH TLV-TWA OSHA PEL-TWA 
Contains no hazardous Mixture 60 -100% Not applicable Not applicable 
substances 

|3. HAZARDS IDENTIFICATION 

Hazard Overview May cause mild eye. skin, and respiratory irritation. Airbome dust may be 
explosive. 

|4. FIRST AID MEASURES 

Inhalation 

Skin 

Eyes 

Ingestion 

Notes to Physician 

If inhaled, remove from area to fresh air. Get medical attention if respiratory 
irritation develops or if breathing becomes difficult. 

Wash with soap and water Get medical attention if irntation persists. 

In case of contact, immediately flush eyes with plenty of water for at least 15 
minutes and get medical attention if irntation persists 

Under normal conditions, first aid procedures are not required. 

Not Applicable 
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|5. FIRE FIGHTING MEASURES 

Flash Point/Range (F): Not Detarmined Min: > 200 
Flash Point/Range (C): Not Determined Min: > 93 
Flash Point Method: COC 
Autoignition Temperature (F): Not Determined 
Autoignition Temperature (C): Not Determined 
Flammability Limits in Air - Lower (%): Not Determined 
Flammability Limits in Air - Upper (%): Not Determined 

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical. 

Special Exposure Hazards Decomposition in fire may produce toxic gases. Organic dust in the presence of an 
ignition source can be explosive in high concentrations Good housekeeping 
practices are required to minimize this potential. 

Special Protective Equipment Full protective clothing and approved self-contained breathing apparatus required 
for Fire-Fighters for fire fighting personnel. 

NFPA Ratings: Health 1, Flammability 0, Reactivity 0 
HMIS Ratings: Health 1, Flammability 0, Reactivity 0 

|6. ACCIDENTAL RELEASE MEASURE^ 

Personal Precautionary Use appropriate protective equipment Avoid creating and breathing dust. 
Measures 

Environmental Precautionary Prevent from entering sewers, waterways, or low areas. 
Measures 

Procedure for Cleaning / Scoop up and remove. 
Absorption 

|7. HANDLING AND STORAGE 

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid creating or inhaling dust 

Storage Information Store away from oxidizers. Store in a cool, dry location Product has a sheif life of 
24 months 

|8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls Use in a well ventilated area 

Respiratory Protection Not normally needed But if significant exposures are possible then the following 
respirator is recommended. 
Dust/mist respirator (N95, P2/P3) 

Hand Protection Normal work gloves 

Skin Protection Normal work coveralls. 

Eye Protection Wear safety glasses or goggles to protect against exposure. 

Other Precautions None known 

9. PHYSICAL AND CHEMICAL PROPERTIES 
WG-36 GELLING AGENT 
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Physical State: 
Color: 
Odor: 
PH: 
Specific Gravity @ 20 C (Water=1): 
Density @ 20 C (lbs./gallon): 
Bulk Density @ 20 C (Ibs/ft3): 
Boiling Point/Range (F): 
Boiling Point/Range (C): 
Freezing Point/Range (F): 
Freezing Point/Range (C): 
Vapor Pressure @ 20 C (mmHg): 
Vapor Density (Air=1): 
Percent Volatlles: 
Evaporation Rate (Butyl Acetate=1): 
Solubility in Water (g/IOOmI): 
Solubility in Solvents (g/IOOmI); 
VOCs (lbs./gallon): 
Viscosity, Dynamic @ 20 C (centlpolse): 
Viscosity, Kinematic @ 20 C (centlstokes): 
Partition Coefficlent/n-Octanol/Water: 
Molecular Weight (g/mole): 

Solid 
Off white 
Bean 
6 5-7.5 
1.42-1.47 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Soluble 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 
Not Determined 

|10. STABILITY AND REACTIVITY 

o 

Stability Data: 

Hazardous Polymerization: 

Conditions to Avoid 

Incompatibility (Materials to 
Avoid) 

Hazardous Decomposition 
Products 

Additional Guidelines 

Stable 

Will Not Occur 

None anticipated 

Strong oxidizers. 

Carbon monoxide and carbon dioxide. 

Not Applicable 

o 

|11. TOXICOLOGtCAL INFORMATION 

Principle Route of Exposure Eye or skin contact, inhalation 

Sympotoms related to exposure 
Acute Toxicity 

Inhalation 
Eye Contact 
Skin Contact 
Ingestion 

Chronic Effects/Carcinogenicity 

May cause respiratory imtation May cause allergic respiratory reaction 
May cause eye imtation. 
None known 
None known 

No data available to indicate product or components present at greater than 1% are chronic 
health hazards. 

Toxicology data for the components o [Substances [OAS Number ] LD50 Oral LDSO Dermal LC50 Inhalation 
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Contains no hazardous Mixture No data available No data available No dala available 
substances 

12. ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Ecotoxicitv Product 
Acute Fish Toxicity: 
Acute Crustaceans Toxicity: 
Acute Algae Toxicity: 

Not determined 
Not determined 
Not detenmined 

Substances CAS Number Toxicity to Algae Toxicity to Fish Toxicity to 
Microorganisms 

Daphnia Magna (Water 
Flea) 

Contains no 
hazardous substances 

Mixture No Information available N9 information available No information available No information available 

12.2 Persistence and degradability 
' Readily biodegradable 

12.3 Bioaccumulative potential 
Does not bloaccumulate 

12.4 Mobility in soil 
No information available 

12.5 Results of PBT and vPvB assessment 
No Information available. 

12.6 Other adverse effects 

13. DISPOSAL CONSIDERATIONS 

Disposal Method 

Contaminated Packaging 

Bury in a licensed landfill according to federal, state, and local regulations 

Follow all applicable national or local regulations. 

14. TRANSPORT INFORMATION 

Land Transportation 

DOT 
Not restricted 

Canadian TDG 
Not restricted 

ADR 
Not restricted 

Air Transportation 

ICAO/IATA 
Not restricted 
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Sea Transportation 

IMDG 
Not restricted 

Other Transportation Information 

Labels: None 

15. REGULATORY INFORMATION 

US Regulations 

US TSCA Inventory 

EPA SARA Title ill Extremely 
Hazardous Substances 

EPA SARA (311,312) Hazard 
Class 

EPA SARA (313) Chemicals 

EPA CERCLA/Superfund 
Reportable Spill Quantity 

EPA RCRA Hazardous Waste 
Classification 

California Proposition 65 

MA Right-to-Know Law 

NJ Right-to-Know Law 

PA Right-to-Know Law 

Canadian Regulations 

Canadian DSL Inventory 

WHMIS Hazard Class 

All components listed on inventory or are exempt. 

Not applicable 

None 

This product does not contain a toxic chemical for routine annual "Toxic Chemical 
Release Reporting" under Section 313 (40 CFR 372) 

Not applicable. 

If product becomes a waste, it does NOT meet the criteria of a hazardous waste 
as defined by the US EPA. 

All components listed do not apply to the California Proposition 65 Regulation. 

Does not apply 

Does not apply. 

Does not apply. 

All components listed' on inventory or are exempt. 

Un-Contrdlled 

16. OTHER INFORMATION 

The following sections have been revised since the last issue of this SDS 
Not applicable 

Additional Information For additional information on the use of this product, contact your local Halliburton 
representative. 

For questions about the Safety Data Sheet for this or other Halliburton products, 
contact Chemical Compliance at 1-580-251-4335 
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Disclaimer Statement This information is furnished without warranty, expressed or implied, as to 
accuracy or completeness. The information is obtained from various sources 
including the manufacturer and other third party sources The information may not 
be valid under all conditions nor if this material is used in combination with other 
materials or in any process Final determinat'on of suitability of any matenal's the 
sole responsibility of the user 

•"END OF MSDS"* 
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From: Marsico, Leonard J <LMarsico@mcguirewoods.com> 
Sent: Monday, August 25,2014 3 45 PM 
To: jschulte@orsanco org 
Cc: Root, Brian C.; Muhl, Anne G. 
Subject: RE: Halliburton GasPerm 1000 Trade Secret Notification 

Jerry, 

Many thanks for speaking with me today. We appreciate ORSANCO's willingness to maintain Halliburton's formulation of 
it GASPerm 1000 confidential. 

Per your request, I have confirmed that certain specific chemical names and their CASs numbers that are contained in or 
make up Halliburton products are legally protected trade secrets, and that this is the case here. While their general 
chemical family may sometmes be known, the more specific information is protected. In fact, since our call, we have 
just learned that the Ohio EPA has confirmed and agrees that the information Halliburton dislclosed to it in this matter, 
and which it disclosed to you, constitutes a trade secret fully proetcted under Ohio law. 

Further to our conversation, I confirm that when the Ohio EPA disclosed it to you they advised you that it is confidential; 
that ORSANCO has only disclosed it on a need to know basis with the water authorities in its area of responsibility; that 
you will provide me with the contact information, for each party to whom you disclosed it so I may confirm with them that 
they must maintain it in confidence; that ORSANCO will not dislcose the information to any other parties; and that you 
will confirm with your ED who at ORSANCO will exectue our confirmation of these fact. 

I look forward to closing the loop on these very important matters and greatly appreciate your and ORSANCO's 
cooperation and professionalism. 

Regards, 

Len 

Leonard J. Marsico 
Chair, Complex Commercial Litigation Department 
tWIcGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412 667 7967 (Direct Line) 
412 667 7956 (FAX) 
lmai?icoglr;ncguirewoods pom 

This e-mail may contain conMantiai or pnvileged information If you are not the intended recipient, ptease advise by return e-mail and delete immediately without 
reading or forwarding to others 

From: Robbins, Bonnie 8. 
Sent: Friday, August 22, 2014 4:59 PM 
To: ischulte@orsanco.ora 
Cc: ann.fischbein@eDa.ohio.qov: cvnthta.hafner@eDa.ohio.aov: iohn.crist@eDa.ohio.aov: Marsico, Leonard J. 
Subject: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Mr. Schulte: 

Please see the letter from counsel for Halliburton Company. A hard copy will follow by overnight mail. 

Bonnie Robbins 
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m 
Bonnie B. Robbins 
Legal Secretary to Ronald W Crouch, Brad A Funnri, Laura A, Laiigc, Jamit- A Kdwards and Melissa S Liskey 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
' 12 667 6047 (Dirccl Line) 
'412 667 6050 or 412.667 6096 (FAX) 

www mcguirewoods.com 
This e-mail may contain confidential or privileged information tf you are not the intended reapient, please advise by return e-mait and delete immediately without 
reading or forwarding to others 
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From: Marsico, Leonard J. <LMarsico@mcguirewoodscom> 
Sent: Monday, August 25, 2014 3 45 PM 
To; jschulte@orsanco.org 
Cc: Root, Brian C, Muhl, Anne G 
Subject: RE- Halliburton GasPerm 1000 Trade Secret Notification 

Jerry, 

Many thanks for speaking with me today. We appreciate ORSANCO's willingness to maintain Halliburton's formulation of 
it GASPerm 1000 confidential. 

Per your request, I have confirmed that certain specific chemical names and their CAS's numbers that are contained in or 
make up Halliburton products are legally protect^ trade secrets, and that this is the case here. While their general 
chemical family may sometmes be known, the more specific information is protected. In fact, since our call, we have 
just learned that the Ohio EPA has confirmed and agrees that the information Halliburton disldosed to it in this matter, 
and which it disclosed to you, constitutes a trade secret fully proetcted under Ohio law. 

Further to our conversation, I confirm that when the Ohio EPA disclosed it to you they advised you that it is confidential; 
that ORSANCO has only disclosed it on a need to know basis with the water authorities in its area of responsibility; that 
you will provide me with the contact information for each party to whom you disclosed it so I may confirm with them that 
they must maintain it in confidence; that ORSANCO will not disicose the information to any other parties; and that you 
will confirm with your ED who at ORSANCO will exectue our confirmation of these fact. 

I look forward to closing the loop on these very important matters and greatly appreciate your and ORSANCO's 
cooperation and prof^onalism. 

Regards, 

Len 

Leonard J. Marsico 
Chair, Complex Commercial Litigation Department 
McGuireWoods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.7987 (Direct Line) 
412 667 7956 (FAX) 
imarsicoraimeouirevwods com 
www mcouirewoods com 
This e-mail may contain confidential or privileged information If you are not the intended recipient, please advise by return e-maii and delete immediately without 
reading or forwarding to others 

From: Robbins, Bonnie B. 
Sent: Friday, August 22, 2014 4:59 PM 
To: ischulte@orsanco.orQ 
Cc: ann.fischbein@eDa.ohio.Qov: cvnthia.hafner@eDa.ohio.Qov: iohn.crist@eDa.ohio.Qov: Marsico, Leonard J. 
Subject: Halliburton GasPerm 1000 Trade Seaet Notification 

Dear Mr. Schulte: 

Please see the letter from counsel for Halliburton Company. A hard copy will follow by overnight mail. 

Bonnie Robbins 

HESI2370 
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Bonnie B. Robbins 
l^gal Secretary to Ronald W Crouch, Brad A Funai i, Laura A Langc, Jamie A Edwards and Melissa S Liskey 
McGuircWdods LLP 
625 Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
' 12.667 6047 (Diiecl Line) 
''412.667.6050 or 412 667.6096 (FAX) 
brobbins@mcguircwQods.com 
www.mcRUirewoods.coiii 
This c-mail may contain conMential or privileged information If you are not the intended recipient, please advise by return e-mail and do/etc immediately without 
reading or forwarding to others 
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From: Robbins, Bonnie B <brobbins@mcguirewocdscom> 
Sent: Friday, August 22, 2014 4 59 PM 
To: jschulte@orsanco org 
Cc: ann.fischbein@epa ohio gov, cynthia.hafner@epa.ohio.gov, john.cnst@epa ohio.gov, 

Marsico, Leonard J. 
Subject: Halliburton GasPerm 1000 Trade Secret Notification 
Attachments: Active_59733451_l_8_22_14 Letter to Jerry G Schulte.PDF 

Dear Mr. Schulte: 

Please see the letter from counsel for Halliburton Company. A hard copy will follow by overnight mail. 

Bonnie Robbins 

Bonnie B. Robbins 
Legal Secretary to Ronald W Crouch, Brad A Runari, l..aura A l.angc, Jamie A Edwards and Melissa S. Liskcy 
McGuiieWoods LLP 
625' Liberty Avenue, 23rd Floor 
Pittsburgh, Pennsylvania 15222 
412.667.6047 (Direct IJne) 
412.667.6050 or 412.667.6096 (FAX) 
brpbbins@mcEUirewoods.com 
www.mcRmrcwood3.coni 

This e-mail may contain confidential or privileged information If you are not the intended recipient, please advise by return e-mail and delete immediately 
reading or forwarding to olhers 

withou^l^ 
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McCiuireWoods LLP 
b25 Liberty Averue, 23rd Fl'xri 

PitlibLTRli, PA 15212 It'll 
Phone- -12 6b; 6000 

Fait--112 667 0050 
wyywmcguirewonds corn 

Leonard I. Marsico 
Dinsrl-.1)12 667 7987 iV'icGUiREV^^CXDOS 

August 22, 2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Jerry G. Schulte 
ischuUe(a).orsanco. ore 
Manager, Source Water Protection and Emergency Response 
Ohio River Valley Water Sanitation Commission, ORSANCO 
5735 Kellogg Avenue 
Cincinnati, OH 45230 

Re: Halliburton GasPenn 1000 Trade Secret Notification 

Dear Mr. Schulte: 

1 write as counsel to Halliburton Company and to confirm the detailed message I 
left you this morning. 

Wc just learned that tlie Ohio EPA disclosed to you, the fonnulation of Halliburton's 
proprietary product GasPerat 1000 in connection with the June 28 fire at the Eisenbarlh 
Pad in Monroe CoiLnty. 

We write to confinn tiiat you and ORSANCO understand that Halliburton's 
disclosure of this fonnulation to Ohio EPA WM in confidence because this fcrmulaiion is a 
legally protected trade secret, and that, accordingly, the disclosure ofit to ORSANCO was 
also in confidence. The Ohio E)PA is currently in tlie process of confinning the trade secret 
status of this formulation. 

In light of the foregoing, wc ask that ORSANCO confirm its obligation to maintain 
this fomiLLlation in confidence by execLilion of a copy of this letter and that you provide us 
with the names of any persons or entities to which the-formula has been provided up Lintil 
now. Please also advise me immediately of any request by any party for this inlbraiation 
without disclosing it to thorn. 

As 1 requested in my voicemail, please call me at 412.973.8982 when you receive 
this message so that wc can discuss it furilicr 

A'Unia I Ausiln | Baliiiinirr | Hiu?wl< 11 haHol'e | Chiiilunesvilie | Chicano | Dallas | Housio-i | |.icinDnvillc | Loiitton 
Lus Anp,^'!c^ I Nctt' Ynk | Norfolk 1 piitsijurph ] K.ileijih | Kirhmond | lyioi'.s Ccinei | Wasliingloii, 0 C. | WIlinmtJKin 
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August 22, 2014 
Page 2 

We greatly appreciate your and ORSANCO's prompt attention to this very 
important matter. 

Very truly yours, 

L/ 

Leonard J Marsico 
McGuireWoods LLP 

IJM/jab 

cc: Attn Fischbein (by e-mail at Am Fischbein&.eva. ohio. eov) 
Cynthia Hafner (by e-mail at Cvnthia.Hafner®£Da ohio sov) 
John Crist (by e-mail at John.Crlst(d).epa.ohio.govj 

I HE FOREGOING IS CONFIRMED: 

ORSANCO 

By 

Its: 
Print Name 

Dale: 
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McfiuireWoods LLP 
625 Lilwity Avenue, 23rd FliX)i 

Prtlsburgh. PA 15222-1142 
Phone: 417 667 6000 

Fax 412 667 6050 
www mcguirewoods.cain 

Brian C. Hoot 
Direct 412 667 7935 MC-CUIRI-VVOODS i 

Direct Fax: 412.667 79S9 ! 

September 2,2014 

VIA E-MAIL AND FEDERAL EX1*RESS 

Billic J. Sudcr 
Billie. Suder@amwater. com 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston, WV 26452 

Re: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Ms. Sudor: 

I write as counsel to Hallibuiton Company and to confirm the telephone 
conversation that we had today. 

In response to the June 28 fire at the Ei.senbartli Pad in Monroe County, Halliburton 
disclosed the formulation of its proprietary product GasPerm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed this proprietary foimulation to ORSANCO and then 
ORSANCO disclosed tliis proprietary infoimation to you and West Virginia American 
Water. 

We write to confirm that you and West Virginia American Water understand tliat 
Halliburton's disclosure of this formulation to Ohio EPA was in confidence because this 
formulation is a legally.protected trade secret, and that, accordingly, the disclosures of it to 
ORSANCO and to West Virginia American Water were also in confidence. The Ohio 
EPA has reviewed the formulation for GasPci-m 1000 and determined tliat it constitutes a 
o-adc secret. 

In light of the foregoing, we ask that West Virginia American Water confirm its 
obligation to maintain this fonnulation in confidence by execution of a copy of this letter. 
ORSANCO has already executed and relumed a copy of a letter confinning the same with -
it as well. Dui'ing our conversation, you stated that you only forwarded MSDS infonnation 
to your colleagues and representatives from the West Virginia Department of Health & 
Human Resources but you did not shai-e GasPerm lOOO's pioprietary formulation with 
anyone. However, if you did provide this formulation to anyone else, please provide us 

A'[ani.-i I Austin | n.n[|lntorp | Brussels | Ch.iiliKlc 1 Lh.iiiotle>vllli> | CSICIKO I OKHIIS j Houston ! I.tcltsonvlllc | Loncon 
Lns Angeles | New York | Norfolk | Pillslniigh { R-tlcigli | Rl< hniund | lysoiis Comer | W.-ishinglon. D.C. | Wllmiii|;tOM 
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September 2, 2014 
Page 2 

with the names of any persons or entities to which the formula has been provided up until 
now. Please also advise me immediately of any request by any party for this Conuulation 
without disclosing it to them. 

Please teel free to call me at 412.667.7935 if you have any que.stions related to this 
matter. 

Wc gi'eatly appreciate your and West Virginia Amei-ican Water's prompt attention 
to this very important matter. 

Very truly yours, 

Brian C. Fioot 
McGuireWoods LLP 

THH FOREGOING IS CONFIRMED: 

West Virginia American Water 

By 
Print Name 

Its-

Date: 
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McCuh-eWoods UP 
62S Liberty Avenue, 2'5rd Floor 

Pitisburgh, PA IS222-3142 
Phone- 412.667 6000 

Fax 412.667 6050 
www.mcguircwoods.com 

Brian C. Root 
Direct 412 667.79J5 MCQ jiR!;;\Mx)r.)s broolOiiicguirewoods com 

Direct Fax 4I2 667 7«)S<) 

September 2,2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Billie J. Suder 
BiUiti.Suder@amM>aier. com 
Manager, Water Quality & Environmental Compliance 
West Virginia American Water 
1243 US Highway 19 South 
Weston, WV 26452 

Re: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Ms. Sudor: 

I write as counsel to Halliburton Company and to confirm the telephone 
conversation that we had today. 

In response to the June 28 fire at the Eisenbarth Pad in Mom-oe County, Halliburton 
disclosed the formulation of its proprietary product GasPcrm 1000 to tJie Ohio EPA. 
Thereafter, the Ohio EPA disclosed this proprietary tbnnulation to ORSANCO and then 
ORSANCO disclosed this proprietary information to you and West Virginia American 
Water. 

Wc wiite to confirm that you and West Virginia American Water understand that 
Hallibuiton's disclosure of this formulation to Ohio EPA was in confidence because this 
formulation is a legally protected trade secret, and that, accordingly, the disclosuies of it to 
ORSANCO and to West Virginia American Water were also in confidence. The Ohio 
EPA has reviewed the formulation for GasPenn 1000 and determined that it conslitutes-a 
trade secret. 

In light of the foregoing, wc ask that West Virginia American Water confirai its 
obligation to maintain this formulation in confidence by execution of a copy of this letter. 
ORSANCO has aheady executed and returned a copy of a Icttci confirming the same with • 
it as well. During our conversation, you stated that you only forwarded MSDS infonnation 
to your colleagues and representatives from the West Virginia Department of Health & 

, Human Resources but you did not share GasPcrm lOOO's proprietary formulation with 
anyone. However, if you did provide this fonnulation to anyone else, please provide us 

Adanla | Austin | B.-iliimaic | Bniswis | Cbmlouc | CIJIIOIICSVIIIC | C hliago | D.ill.is | Houston | |ncksuiwlllc | London 
Lus Angples | Nnv York | .-Yorfolk | FiUsburgls j Ralelgb [ Ulclimontl | lysnns Coiner | SVashln|>iun. D C | Wllntiii|lton 
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Page 2 

with the names of any persons or entities to which the formula has been provided up until 
now. Please also advise mo iirunediately of any request by any patty for this formulation 
without disclosing it to them. 

Please feel free to call me at 412.667.7935 ifyou have any questions related to this 
matter. 

We greatly appreciate your and West Virginia American Water's prompt attention 
to this very important matter. 

Very tiuly yours, 

Brian C. l(ool 
McGuircWoods LLP 

THE FOREGOING IS CONFIRMED: 

(3 /judcAy 
West Virginia American Water I Water 

By: Stllt€ rr r 
Print Name 

Us; rAanac^er^ £C_ 

Date: 

Q 

O 

O 

HESI2378 



McCuircWoods LLP 
625 Libeily Avenue, 23rd Floor 

Pittsburgh, PA 15222-3142 
Phone 412 667.6000 

Fax- 412 667,6050 
www.mcguiiewoods com 

Brian C. Root 
Direct. 412 667.7935 Mcf .ii. .IIRFWCDOS X'S W "S 

September 2, 2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Robert Francis 
Branch Manager, Environmental Response Branch, Kentucky Depai'trhent for 
Envirorimcntal Protection 
Robeit.Francis@Icy.gov 
I^atucky Department for Environmental Protection 
100 Minutcman Parkway 
Frankfort, KY 40601 -6168 

Rc: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Mr. Francis: 

I write as counsel to Halliburton Company and to confirm the telephone 
conversation that we had today. 

In response to the June 28 fire at the Eisenbaith Pad in Mom-oe Count}', Halliburton 
disclosed the formulation of its proprietai y product GasPerm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed tliis proprietary formulalion to ORSANCO and then 
ORSANGO disclosed this proprietary information to you and the Kentucky DEP. 

We write to confirm thai you and the Kentucky DEP understand that.Hallibuiton's 
disclosure of tliis formulation to Ohio EPA was in confidence because this formulation is a 
legally protected trade secret, and that, accordingly, the disclosures of it to ORSANCO and 
to the Kentucky DP^P were also in confidence. The Ohio EPA has reviewed the 
formulation for GaaPeim 1000 and determined tliat it constitutes a trade secret. 

In light of the foregoing, we ask that tlic Kentucky DEP confirm its obligation to 
maintain this formulation in confidence by execution of a copy of this letter. ORSANCO 
has already executed and returned a copy of a letter confirming the same with it as well. 
During our conversation, you stated that you did not share this formulation with anyone. 
However; if you did provide this infoimation to anyone else, please provide us with the 
names of any persons or entities to which the formula has been provided up until now. 
Please also advi.se mc immediately of any request by any paity for this information without 
disclosing it to them. 

Atl.int,o I Auttin | B.iUimoie | Bruuulv | Chiiijoltn | Ch.nloli'svillu { ChJCtigo | OalKn j Houston | lacksunvllle | London 
Lob Angclcb I New Vnrk | Noifulk | I'lltshuigli | R<ilclgh j Klchinmul I Tysoiib Coiiici | WiibliiiiKtnn, D C | Wlimlngtnn 
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Please feel free to call me at 412.667.7935 if you have any questions related to this 
matter. 

We greatly appreciate your and the Kentucky DEP's prompt attention to this very 
important matter. 

Very truly yours. 

# 

Brian C Root 
McGuireWoods LLP 

TPIE FOREOOfNG IS.CONFTRMED. 

Kentucky Department for nnviionmental Protection 

By: 
Print Name 

Its; 

Date: 
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McCuircWoods LI P 
625 Liberty Avenue, 23rd Floor 

Pittsburuh, PA 1S222-3142 
Phone 412.667 6000 

Fax 412 667 6050 
www mcguiicwoods.com 

Brian C. Root 
Dliecl:412 667.7035 M(;Gll!RFWrx:)D.S 'SSSlfiS 

September 2,2014 

I 
VIA E-MAIL AND FEDERAL EXPRESS i 

Robert Francis 
Branch Manager, En-vironmental Response Branch, Kentucky Department for 
Environmental Protection 
Robert.Francis@ky.gov 
Kentucky Department for Environmental Protection 
ICQ Minutcman Parlcway 
Frankfort, KY 40601-6168 

Rc: Halliburton GasPcrm 1000 Trade Secret Notification 

Dear Mr. Francis: 

1 write as counsel to Halliburton Company and to confirm the telephone 
conversation that wc had today. 

In response to the June 28 fire at the Eiscnbarth Pad in Monroe County, Halliburton 
disclosed the formulation of its proprietary product GasPerm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed this proprietary formulation to ORSANCO and then 
ORSANCO disclosed this proprietai'y information to you and the Kentucky DEP. 

We write to confirm that you and the Kentucky DE? understand that Hallibuiton's 
disclosure of this fonnulation to Ohio EPA was in confidence because this foimulation is a 
legally protected trade secret, and that, accordingly, the disclosures of it to ORSANCO and 
to the Kentucky DEP were also in confidence. The Ohio EPA has reviewed the 
formulation for GasPcrm 1000 and determined that it eonstitutes a trade secret. 

In light of the foregoing, we ask that the Kentucky DEP confirm its obligation to 
maintain this formulation in confidence by execution of a copy of this letter. ORSANCO 
has already executed and returned a copy of a letter confirming tlie same with it as well. 
During our conversation, you stated that you did not share this formulation with anyone. 
However, if you did provide this information to anyone else, please provide us with the 
names of any persons or entities to which the formula has been provided up until now. 
Please also advise me immediately of any request by any party for this infonnation without 
diselosing it to them. 

All.inl.11 AiHIin | IJr.ltimoie | IJiui^els | C.h.iilntt(> | Chdrlultesviitc | ClvuifjU 1 D.illa51 Houston | JackTOiiviilp 11 oiirtun 
1.0* An|:cl(>.s I Hi'W York | Norfolk | Pittsburgh j Kdloigh j Richmonil | Tysons Comer | Washington. 0 C | Wilmington 
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Please fceJ fi'ce to call me at 412.667.7935 if you have aay questions related to this 
matter. 

We greatly appreciate your and the Kentucky DEP's prompt attention to this very 
important matter. 

Very ti'uly yours. 

( Brian C. Root 
McGuireWoods LLP 

i'HE FOREGOING IS CONFIRMED; 

'i 
Kentucky Department for Environmental Protection 

By: 
Print Name 

Its; -

Date; j/lt 

o 

o 

o 
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McCuireWoorfs LIP 
62S Liljerly Avunui^ 23rcl Floor 

Pillsbiirgh, PA IS222-.n42 
Phone. 412 667 6000 

Fax 412b67 60';0 
www.mcgiiirewoods com 

Rmn C. Root 
Direcl 4U667 79J5 MfiriuiRF.WrxjDS 

# 

Septembjer 2,2014 

VIA E-MAIL AND FEDERAL EXPRESS 

Stanley States 
stanthewa!erman(^.vahoo. com 
6433 Forwai'd Ave. 
Pittsburgh, PA 15217 

Re: Halliburton GasPerm 1000 Trade Secret Notification 

Dear Mr. States: 

I write as counsel to Hallibmlon Company and to confirm the telephone 
conversation that we had on August 29,2014. 

In response to the June 28 fire at the Eisenbarth Pad in Monroe County, Halliburton 
disclosed the ibnnulation of its proprietary product GasPerm 1000 to the Ohio EPA. 
Thereafter, the Ohio EPA disclosed this proprietary fonnulation to ORSANCO and then 
ORSANCO disclosed this proprietaiy information to you. 

We wi'itc to confirm that you understand that Halliburton's disclosure of this 
formulation to Ohio EPA was in confidence because this formulation is a legally protected 
Trade secret, and that, accordingly, the disclosures of it to ORSANCO and to you were also 
in confidence. The Ohio EPA has reviewed the fonnulation for GasPerm 1000 and 
detennincd that it constitutes a trade secret. 

In light of the foregoing, we ask that you confirm your obligation to maintain this 
formulation in confidence by execution of a copy of this letter. ORSANCO has already 
executed and returned a copy of a letter confirming the same with it as well. During our 
conversation, you stated that you did not shai'c this formulation with anyone. However, if 
you did provide this information to anyone else, please provide us with the names of any 
persons or entities to which the foimula has been provided up until now. Please also 
advise rae immediately of any request by any party for this mformation without disclosing 
it to diem. 

Plca.se feel free to call me at 412.667.7935 if you have any questions related to this 
matter. 

Atl.int.i I Ausilii I n.iltiinoic | Biiissd, | Ch^rlolle | Cli.tiloitesvllle | LhlLXgn | 0,ill.is 11 loiislon | Jacklonvllic | Londw 
Un Angolps I New Ywk | | nilsbuigh | R.ilelg'i | Klditiiiiiiil | Tysom Coriicj | W.iihiinilun, O C | Wilmlnglon 
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We appreciate your prourp. artendon .0 Uris very taporteu, ,„a<ter. 

Very tnily yours. 

/ Brian C. Root 
McGuireWoods LLP 

THG FOREtJOlNG IS CONFIRMKD: 

Stanley Slates 

Date: 

HESI2384 
























